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(54) INTEGRATED VEHICLE CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an integrated 
control system for multiple components mounted on a 
vehicle to achieve prompt exchange of significant 
information among each component and maintain vehicle 
behavior stable. 

SOLUTION: In this vehicle control system, there is provided 
with an engine ECU 6, ATECU 7 and a brake ECU 8, wherein g 
any significant information of emergency is generated to 
other ECUs, this significant information is transmitted Z 
directly to the associated ECU by a communication line for ~v 
significant data LI without via a manager ECU 10. Therefore 
a control means of the ECU receiving the significant 
information can immediately control the corresponding 
components (engine 2, AT 4, and braking system 5) based 
on this information. Accordingly this integrated vehicle 
control system is free from any delay in response occurred 
on traditional systems due to the continual use of manager 
ECU as a medium, being able to maintain stability of vehicle 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Two or more component control sections which control two or more components of 
vehicles according to a control program set up beforehand, respectively. 

A manager control section which orders it an indicator of each of said component which each 
component control section controls of operation to a component control section of this plurality, 
respectively. 

A communication line which connects between said manager control section and said each 
component control section and between said each component control section, respectively. 
Are the above the vehicle integrated control system which it had. and said each component control 
section. A controlled variable computing means which calculates a controlled variable of a 
component which this component control section controls based on said indicator of operation 
received via said communication line from said manager control section, Have a control means which 
controls said component based on a controlled variable which this controlled variable computing 
means calculated, and further at least one of said two or more of the component control sections. 
Based on an operating state of said component, it is judged whether control which is urgent to other 
component control sections is required. If it has a critical information transmitting means which 
transmits critical information showing that to other component control sections directly via said 
communication line and said component control section receives said critical information when it 
Judges with it being required, A control means of this component control section controls said 
component based on this critical information. 

[Claim 2]A whole vehicles operation determination means to determine an indicator of said whole 
vehicles of operation based on performance information of said component which said manager 
control section received via said communication line from said each component control section. An 
indicator determination means of operation to determine an indicator of each of said component of 
operation based on an indicator of said whole vehicles which this whole vehicles operation 
determination means determined of operation, respectively, A general information transmitting 
means which transmits each indicator of operation which this indicator determination means of 
operation determined to a component control section corresponding via said communication line, 
The 2nd critical information transmitting means that transmits this critical information to a 
component control section corresponding via said indicator determination means of operation when 
an indicator of said whole vehicles which said whole vehicles operation determination means 
determined of operation is said critical information, The vehicle integrated control system according 
to claim 1 characterized by preparation 

[Claim 3]Based on an operating state of said component, further at least one of said the component 
control sections. When it judges with control which is urgent to other component control sections 
being required, have the 2nd controlled variable computing means that calculates a controlled 
variable for controlling this component, and said critical information transmitting means, Transmit to 
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a control means of said component control section which controls said specific component directly 
as said critical information, and a controlled variable which this 2nd controlled variable calculating 
means calculated a control means of said component control section, The vehicle integrated control 
system according to claim 1 or 2 controlling said component based on a this received controlled 
variable if said controlled variable transmitted as critical information from said critical information 
transmitting means is received. 

[Claim 4]Further, when an indicator of said whole vehicles which said whole vehicles operation 
determination means determined of operation is said critical information, said manager control 
section. Have a controlled variable calculating means which computes a controlled variable for 
controlling a specific component according to this critical information, and said 2nd critical 
information transmitting means, Transmit to a control means of said component control section 
which controls said specific component directly as said critical information, and a controlled variable 
which this controlled variable calculating means computed a control means of said component 
control section. The vehicle integrated control system according to any one of claims 1 to 3 
controlling said component based on a this received controlled variable if said controlled variable 
transmitted as critical information from the 2nd critical information transmitting means of said 
manager control section is received. 

[Claim 5]The vehicle integrated control system according to any one of claims 2 to 4 when each of 
said critical information transmitting means and said 2nd critical information transmitting means 
occurs [ two or more kinds of information ] simultaneously as said critical information, wherein it 
transmits this critical information according to a priority defined beforehand. 
[Claim 6]The vehicle integrated control system according to any one of claims 1 to 5 if said 
component control section receives two or more kinds of information simultaneously as said critical 
information, wherein a control means of this component control section will perform control 
management based on this critical information according to a priority defined beforehand. 
[Claim 7]The vehicle integrated control system according to claim 4 when said controlled variable 
calculating means performs processing based on said critical information, wherein it refers to said 
indicator of operation which said indicator determination means of operation determined Just before 
that. 

[Claim 8]The vehicle integrated control system according to any one of claims 1 to 7 which is 
provided with the following and characterized by said braking control part transmitting instructions 
of a purport that driving force of said dynamogenesis device is lowered to said power-control part 
as said critical information when a function of said brake equipment deteriorates. 
A power-control part which controls a driving force generator carried in vehicles as said component 
as said component control section. 

A braking control part which controls brake equipment carried in vehicles as said component. 

[Claim 9]The vehicle integrated control system according to any one of claims 1 to 7 which is 
provided with the following and characterized by said transmission control part transmitting 
instructions of a purport that driving force of said driving force generator is lowered during shift 
operation of said gearbox to said power-control part as said critical information. 
A power-control part which controls a driving force generator carried in vehicles as said component 
as said component control section. 

A transmission control part which controls a gearbox carried in vehicles as said component. 

[Claim 10]A driving force generator which said power-control part controls is an engine, and a 
control means of said power-control part. When lowering driving force of said engine based on said 
critical information. Inspired-air-volume loss-in-quantity control which decreases the quantity of 
suction air quantity to said engine, ignition-timing delay control which delays ignition timing of said 
engine. And the vehicle integrated control system according to claim 8 or 9 performing at least one 
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of the injection-quantity loss-in-quantity control ** which decrease the quantity of fuel oil 
consumption to said engine. 

[Claim 1 1]Have a transmission control part characterized by comprising the following which controls 
a gearbox, and said power-control part, The vehicle integrated control system according to any one 
of claims 1 to 7 transmitting instructions of a purport that a lock-up mechanism of said gearbox is 
made to open wide to said transmission control part as said critical information when making an air- 
fuel ratio at the time of combustion of said engine change suddenly. 

A power-control part which controls an engine carried in vehicles as said component as said 
component control section. 

A torque converter with a lock-up mechanism carried in vehicles as said component. 

[Claim 12]Have a transmission control part characterized by comprising the following which controls 
a gearbox, and said braking control part. The vehicle integrated control system according to any one 
of claims 1 to 7 transmitting instructions of a purport that a lock-up mechanism of said gearbox is 
made to open wide to said transmission control part as said critical information when starting an 
operation of said brake equipment. 

A braking control part which controls brake equipment carried in vehicles as said component as said 
component control section. 

A torque converter with a lock-up mechanism carried in vehicles as said component. 

[Claim 13]When it has the following and said braking control part starts an operation of an antilock 
function of said brake equipment. The vehicle integrated control system according to any one of 
claims 1 to 7 transmitting instructions of a purport that a change gear ratio of said gearbox is 
controlled in the direction to which a ratio of the number of input rotations to an output rotational 
frequency of said gearbox becomes small to said transmission control part as said critical 
information. 

A braking control part which controls brake equipment which has the antilock function carried in 
vehicles as said component as said component control section. 

A transmission control part which controls a gearbox carried in vehicles as said component. 

[Claim 14]A power-control part which controls a driving force generator carried in vehicles as said 
component as said component control section. Have a transmission control part which controls a 
nonstep variable speed gear carried in vehicles as said component, and in said transmission control 
part. A means to transmit to said power-control part by making into said critical information 
information showing change gear ratio control being performed in the direction to which a ratio of 
the number of input rotations to an output rotational frequency of said nonstep variable speed gear 
becomes large as said critical information transmitting means is formed, The vehicle integrated 
control system according to any one of claims 1 to 7 if said power-control part receives said critical 
information from said transmission control part while the brake equipment of the vehicles concerned 
is operating, wherein a control means of this power-control part will heighten driving force of said 
driving force generator. 

[Claim 15]A driving force generator which said power-control part controls is an engine, and a 
control means of said power-control part. The vehicle integrated control system according to claim 
14 performing at least one of inspired-air-volume increase-in-quantity control which increases the 
quantity of suction air quantity to said engine, and the injection-quantity increaseHn-quantity 
control ** which increase the quantity of fuel oil consumption to said engine when heightening 
driving force of said engine based on said critical information. 

[Claim 1 6]It is inputted into said manager control section by information from a radar installation 
which measures distance between vehicles and its front thing, and said 2nd critical information 
transmitting means, Using information from this radar installation, when it judges whether danger of 
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a collision with said vehicles and said front thing is high and it is judged as danger of a collision being 
high. The vehicle integrated control system according to any one of claims 2 to 1 5 transmitting 
deceleration commands for operating a predetermined component as said critical information in the 
direction which vehicles slow down to a corresponding component control section. 
[Claim 17]The vehicle integrated control system according to claim 16, wherein said 2nd critical 
information transmitting means transmits instructions for lowering driving force which a driving force 
generator carried in vehicles generates as said deceleration commands to a power-control part 
which controls said driving force generator. 

[Claim 1 8]Said 2nd critical information transmitting means instructions for setting up a change gear 
ratio of a gearbox in the direction to which a ratio of the number of input rotations to an output 
rotational frequency of a gearbox carried in vehicles becomes large as said deceleration commands. 
The vehicle integrated control system according to claim 16 or 17 transmitting to a transmission 
control part which controls said gearbox. 

[Claim 19]The vehicle integrated control system according to any one of claims 16 to 18. wherein 
said 2nd critical information transmitting means transmits instructions for raising braking torque 
which brake equipment carried in vehicles generates as said deceleration commands to a braking 
control part which controls said brake equipment. 

[Claim 20]The vehicle integrated control system according to any one of claims 1 to 19, wherein 

said manager control section and said two or more component control sections comprise an 

independent electronic control unit which consists of microcomputers, respectively. 

[Claim 21]The vehicle integrated control system according to any one of claims 1 to 20, wherein 

said communication line comprises a communication line for critical information which transmits said 

critical information, and said communication line for general information which transmits the other 

information. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to systems which carry out integrated control of two or 
more components carried in vehicles, such as an engine, an automatic transmission or brake 
equipment, and relates to a suitable vehicle integrated control system to realize the quick exchange 
of the critical information between each component especially. 
[0002] 

[Description of the Prior Art]In order to cope with large-scaleHzation of the system accompanying 
increase of the component which constitutes vehicles in recent years. By constituting so that an 
exchange of data can be mutually performed between the control elements provided in each of the 
component of these plurality, the vehicle integrated control system which realizes control stable as 

the whole vehicles is proposed. 

[0003]For example, in the vehicle integrated control system indicated by JP,H1 0-25041 7.A. The 
control element which performs control SUBJECT, such as an engine output, driving force, and a 
braking effort, and the control element which controls the operating characteristic of vehicles are 
arranged in the form of a layered structure, and the whole vehicles controller which controls these 
control elements in generalization is installed. And it opts for operation of the component (actuator) 
which each control element controls, and enables it to realize control optimal as the whole vehicles 
by supplying in order the characteristic required of a low-ranking hierarchy from the hierarchy of a 
higher rank. 

[0004]Thus, the component of the control system which should be carried out a design variation 
when specification change of a system etc. arise by dividing the control system of vehicles into 
plurality is lessened, By reducing the period concerning a design variation or maintaining the 
independency for every component, as parallel development of each component can be performed, 
shortening of the development cycle as the whole vehicles, etc. are aimed at. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the system which performs Vehicle Control 
Sub-Division hierarchical in this way, since the vehicles controller above-mentioned [ whole ] will be 
passed in detail when emergency intelligence is outputted from each control element to other 
control elements, a response delay arises and we are anxious about the action of vehicles becoming 
unstable. 

[0006]For example, the distance between two cars with the vehicles ahead of a self-vehicle and a 
self-vehicle is measured, and when carrying out ACC (Adaptive Cruise Control) control which 
maintains and runs the proper distance between two cars by controlling the driving force and the 
braking effort of a self-vehicle according to this distance between two cars, a problem arises. In this 
case, when front vehicles slow down suddenly, or when vehicles have interrupted the point-blank 
range ahead of a self-vehicle, control which decelerates self-vehicles suddenly for the prevention 
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from a rear-end collision is performed When based, for exannple on engine control, the reduction 
control in this case, When a throttle opening is made into full close and driving force is lowered, 
when running in the state of an engine drive, and based on gearbox control, the gear ratio (change 
gear ratio) is changed to the low speed side, and further, when based on brake control, it is carried 
out by turning ON brake equipment. 

[0007]However, generally, since the operation for these control is performed the cycle defined 
beforehand, it is not avoided that operation of an actuator is overdue by the time according to the 
operation cycle. And this operation cycle is set up in many cases for a long time than the cycle that 
it cannot answer even if it drives [ the operating limit of an actuator, i.e.. more than this. ] an 
actuator a short cycle. For this reason, although the grade of a delay of the actuator produced at 
this time of operation which does not pose a problem in the usual vehicles operation is small, it 
becomes a problem in urgent operation. 

[0008]It is provided on a unit with separate portion (above-mentioned example whole vehicles 
controller) which opts for the action of the whole vehicles especially and portion which drives an 
actuator, and in the composition that these are connected in the communication line, the response 
delay by communication will also be added further and the danger of a collision will increase. 
[0009]In a road surface with a small coefficient of friction of a freezing way etc., by adjusting both a 
brake force and engine generating torque, also when it has the traction function to prevent 
wheelspin and to make it run vehicles stably, a problem arises. For example, when the function of 
brake equipment deteriorates, it is necessary to adjust generating torque only with an engine and to 
make it run vehicles stably, and engine controlling processing according to degradation of the 
function of the brake equipment concerned must be performed immediately. 

[0010]Especially, in the case of a vehicle integrated control system given [ above-mentioned ] in a 
gazette, a hierarchy will be traced back even to the level which can take out instructions from the 
brake equipment side to the engine side, the information on the degradation (emergency intelligence) 
will be given, and the instructions to an engine will be outputted to it based on this. In this case, 
when an engine, brake equipment, and the portion that outputs the indicator of operation to an 
engine or brake equipment further are on the separate unit connected in the communication line. 
The above-mentioned emergency intelligence will pass along a communication line two or more 
times, and when the influence of the response delay by this keeps a vehicle behavior stable, it is not 
a size which can never be disregarded. 

[0011]This invention is made in view of such a problem, and realizes the quick exchange of the 
critical information between each component in the system which carries out integrated control of 
two or more components carried in vehicles, and an object of this invention is to enable it to keep 
the action of vehicles stable. 
[0012] 

[Means for Solving the Problem]In the vehicle integrated control system according to claim 1 in view 
of an aforementioned problem. It is ordered an indicator of operation at the time of two or more 
component control sections corresponding to each component controlling two or more components 
carried in vehicles, respectively, and a manager control section which is a control section of a higher 
rank controlling each component to each component control section rather than each component 
control section. It is connected by communication line, respectively between these manager control 
section and each component control section and between each component control section. 
[0013]For this reason, an action of each component can be controlled by a corresponding 
component control section, and an action of the whole vehicles used as a controlled object can be 
controlled by a manager control section. Therefore, also in a system of this invention, when [ at 
which it mentioned above ] a part of component is changed by specification change etc. 
conventionally like a system. Since what is necessary is for what is necessary just to be to change a 
component control section corresponding to it, and just to design each control section separately at 
the time of a system design, a development cycle can be shortened. 
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[0014]Ancl although a controlled variable computing means calculates a controlled variable of a 
corresponding component in each component control section based on an indicator of operation 
received from a manager control section further and a control means controls a component based 
on this controlled variable, A critical information transmitting means is specially provided in at least 
one of two or more of the component control sections. 

[0015]When it judges whether this critical information transmitting means needs control which is 
urgent to other component control sections based on an operating state of a component and judges 
with it being required, critical information showing that is directly transmitted to other component 
control sections via said communication line. And a control means of a component control section 
which received this critical information controls a component based on the critical information 
concerned. 

[0016]With "critical information" here, for example A collision of vehicles, unusual shocking 
generating to the body, In order that destruction of vehicles component parts, etc. may avoid, when 
control information with high urgency which each component is made to perform is said and the 
other processing, i.e., vehicles, usually runs, it differs from control information at the time of 
performing each component (general information). 

[0017]that is. in this vehicle integrated control system, when an operating state of each component 
was in a state in the usual control, a critical information transmitting means judged this information 
to be general information, and did not function, but this general information was mentioned above — 
it is once transmitted to a manager control section conventionally like a system. And in a manager 
control section, this general information and other general information are considered, an indicator 
of each component of operation is determined, and it is transmitted to each corresponding 
component control section. 

[0018]On the other hand, when emergency intelligence occurs in each component, a critical 
information transmitting means judges this information to be critical information, and transmits this 
critical information to a control means of a component control section applicable via a manager 
control section directly. For this reason, the control means of a component control section which 
received the critical information concerned can control promptly a component corresponding based 
on this critical information. As a result, conventionally, in a system, there is also no response delay 
produced by passing a manager control section in detail, quick management can be carried out to a 
state of emergency of vehicles, and that action can be kept stable. 

[0019]In the above, when critical information occurred in a certain component control section, 
explained composition which can perform a quick exchange of critical information among other 
component control sections, but. Critical information may occur in a manager control section, and it 
is necessary to perform quick processing based on critical information also in that case. Then, 
composition which responds to such a request is adopted as the vehicle integrated control system 
according to claim 2. 

[0020]Namely. in the manager control section according to claim 2, The whole vehicles operation 
determination means determines an indicator of the whole vehicles of operation based on 
performance information of a component received via a communication line from each component 
control section, and an indicator determination means of operation determines an indicator of each 
component of operation based on an indicator of these whole vehicles of operation, respectively. 
[0021]And when each indicator of operation which an indicator determination means of operation 
determined is the general information showing the usual control, a general information transmitting 
means transmits this general information to a component control section corresponding via an 
indicator determination means of operation, but. When an indicator of the whole vehicles which the 
whole vehicles operation determination means determined of operation is critical information, the 
2nd critical information transmitting means transmits this critical information to a component control 
section corresponding via an indicator determination means of operation directly. 
[0022]For this reason, the 2nd critical information transmitting means can transmit promptly a part 
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which does not pass an indicator deciding part of operation, and critical information to the 
corresponding component control-section side, and a control means of a component control section 
which received this critical information controls promptly a component corresponding based on this 
critical information. As a result, when emergency intelligence occurs in a manager control section, 
quick management can be carried out, and an action of vehicles can be kept stable. 
[0023]In the above-mentioned composition, about an exchange of critical information between 
component control sections. When critical information occurs in one component control section and 
this is transmitted to a component control section of another side, One component control section 
can transmit the contents of that critical information, or an indicator of operation based on this, a 
controlled variable computing means of a component control section of another side which received 
this can calculate a predetermined controlled variable based on this indicator of operation, and that 
control means can also consider it as a mode which performs control based on the controlled 
variable concerned. Also with an exchange of critical information between a manager control section 
and a component control section, as critical information, a manager control section can transmit 
only an indicator of a component control section of operation, and can also consider it as a mode 
which calculates a predetermined controlled variable by the component control-section side which 
received this. Such a mode is preferred from a viewpoint [ hold each independency of a manager 
control section and a component control section, and ] of shortening each development cycle as 
mentioned above. 

[0024] However, in composition to which only an indicator of operation is transmitted to a 
component control section corresponding from a manager control section or one component control 
section in this way. In urgent motion control, a controlled variable which a manager control section 
and one component control section mean is not necessarily set up by the corresponding component 
control-section side. For example, when a corresponding component control section is an Engine 
control section, even if an indicator of fixed torque reduction of operation is transmitted from a 
manager control section or one component control section, In order to realize torque reduction in an 
Engine control section, various controlled variables, such as a throttle opening and fuel oil 
consumption, will combine, and this will be realized. In this case, though it has only intention of 
control by throttle opening full close by one manager control-section and component control- 
section side, such control is not necessarily performed in the Engine control section side. 
[0025]Then, it is very good in a mode which calculates a controlled variable by one manager 
control-section and component control-section side. Namely, about an exchange of critical 
information between component control sections. When it becomes clear that control which is 
urgent to other specific components according to claim 3 is required based on [ like ] an operating 
state of one component. Calculate a controlled variable for the 2nd controlled variable computing 
means of one component control section to control that specific component, and a critical 
information transmitting means a controlled variable which this 2nd controlled variable calculating 
means calculated as critical information, It may be made to transmit to a control means of a 
component control section which controls a specific component directly. In this case, a control 
means of a component control section which received this critical information will control the 
specific component concerned based on a received controlled variable. 
[0026]About an exchange of critical information between a manager control section and a 
component control section. A manager control section equips Claim 4 with a controlled variable 
calculating means like a description. When an indicator of the whole vehicles which the above- 
mentioned whole vehicles operation determination means determined of operation is critical 
information, This controlled variable calculating means computes a controlled variable for controlling 
a specific component according to the critical information concerned, and the 2nd critical 
information transmitting means is good also as composition which transmits directly a controlled 
variable which this controlled variable calculating means computed to a control means of a 
component control section which controls a specific component as critical information. In this case. 
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when a control means of a component control section receives a controlled variable transmitted as 
critical information from the 2nd critical information transmitting means, it will control a component 
based on this received controlled variable. 

[0027]With constituting in this way. a component corresponding to a specific component control 
section is controllable by a controlled variable which a manager control section and one component 
control section meant. Since a controlled variable calculated in this way is directly transmitted to 
the control means via a controlled variable computing means of a specific component control 
section, processing within the part and a specific component control section will be performed 
promptly. 

[0028]In a manager control section and a component control section, also when two or more kinds 
of information occurs simultaneously as critical information, think, but. In this case, each of the 
above-mentioned critical information transmitting means and the 2nd critical information 
transmitting means should just transmit these critical information like according to the priority 
according to claim 5 defined beforehand. 

[0029]Similarly. when each component control section receives two or more kinds of information 
simultaneously as critical information, it is considered, but. In this case, according to the priority 
according to claim 6 as which a control means of that component control section was beforehand 
determined like, what is necessary is just made to perform control management based on these 
critical information. 

[0030]When a controlled variable calculating means of the above-mentioned manager control 
section takes a mode which computes a controlled variable only according to an indicator of 
operation based on critical information, When indicators of operation which an indicator 
determination means of operation determined as an operation indicator based on the critical 
information just before that differ greatly, an abrupt change of control based on these operations 
indicator is anxious about making vehicles generate a shock. 

[0031]Then. when carrying out the calculation processing of a controlled variable according to claim 
7 based on [ like ] critical information in the above-mentioned controlled variable calculating means, 
it is good to refer to an indicator of operation which an indicator determination means of operation 
determined just before that. When it is judged by this that control changes with change of an 
indicator of operation rapidly, according to urgency which critical information shows, a control form 
which is brought close to control management based on the critical information concerned can also 
be taken. That is, when the urgency concerned is not so high, it can process shifting the control 
smoothly etc. This can maintain an action of vehicles at stability more. 

[0032]Although many things are considered as an example of an exchange of the above-mentioned 
critical information, For example, a power-control part which controls the driving force generator 
according to claim 8 as a component carried in vehicles as the above-mentioned component control 
section like, In a vehicle integrated control system provided with a braking control part which 
controls brake equipment as a component similarly carried in vehicles, The above-mentioned braking 
control part seems to transmit instructions of a purport that driving force of a dynamogenesis 
device is lowered to a power-control part as critical information, when a function of brake 
equipment deteriorates. 

[0033]Braking control of brake equipment which deteriorated can be assisted with constituting in 
this way. and vehicles can prevent an accident of colliding with a front thing. Or a power-control 
part which controls the driving force generator according to claim 9 carried in vehicles as the 
above-mentioned component control section like. It seems that instructions of a purport that the 
above-mentioned transmission control part lowers driving force of a driving force generator as 
critical information during shift operation of a gearbox may be transmitted to a power-control part in 
a vehicle integrated control system provided with a transmission control part which controls a 
gearbox carried in vehicles. 

[0034]With constituting in this way, a shock generated on vehicles can be controlled during shift 
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operation. In this case, although there are some which are driven by power controls like motor 
driving as a driving force generator which a power-control part controls. When the engine according 
to claim 10 which consists of internal-combustion engines like is adopted, When lowering engine 
driving force as a control means of a power-control part based on critical information, as everyone 
knows. Inspired-air-volume loss-in-quantity control which decreases the quantity of suction air 
quantity to an engine, ignition-timing delay control which delays engine ignition timing, and a thing 
which performs at least one of the injection-quantity loss-in-quantity control ** which decreases 
the quantity of fuel oil consumption to an engine can be considered. Injection quantity is made into 
zero, that is. an injection cut is also included in injection-quantity loss-in-quantity control in this 
case. 

[0035]In order to aim at improvement in fuel consumption, there are some which carry a lock-up 
mechanism in a gearbox provided with a torque converter. In such a gearbox, by linking between 
torque converter input and output directly mechanically with a lock-up clutch in a field where the 
vehicle speed is comparatively high, transmission loss by a slide in a torque converter is lost, and 
fuel consumption is improved. 

[0036] However, when the lock-up is being carried out, vibration or a torque variation which were 
being absorbed by a slide of a torque converter will not be absorbed and an engine torque changes 
suddenly in this case, for example, it will get across to a driver as shocking. Then, when [ according 
to claim 1 1 ] a power-control part makes an air-fuel ratio at the time of engine combustion change 
suddenly, it is [ like ] good to transmit instructions of a purport that a lock-up mechanism of a 
gearbox is made to open wide to a transmission control part as critical information. 
[0037]Since sudden change of an engine torque is transmitted to a gearbox in the state where it 
was eased with a torque converter, by constituting in this way and canceling a lock-up mechanism 
at the time of sudden change of an engine torque, a shock generated on vehicles can be controlled. 
At the time of a lock-up. there is also a problem that a risk of resulting in an engine stall at the time 
of a slam on the brake besides vibration or transfer of a torque variation increases. 
[0038]For example, when vehicles are running a road surface with a small coefficient of friction of a 
snowy road, a freezing way. etc. and a slam on the brake is stepped on. in a wheel, revolving speed 
of a lock, i.e., a driving wheel, may become zero. Since an engine and a wheel will be in the state 
where it is connected mechanically if the lock-up is carried out at this time, rotation of an engine 
will also be stopped and it results in a stole. An engine stall is not thoroughly avoidable even if it is a 
case where an antilock function to lower a braking effort by a brake and to prevent a lock of a wheel 
is carried, when a wheel locks even if. 

[0039]So. when [ according to claim 12 ] a braking control part starts an operation of brake 
equipment like, it is good to transmit instructions of a purport that a lock-up mechanism of a 
gearbox is made to open wide to a transmission control part as critical information. Since the engine 
can maintain the rotation by a slide of a torque converter even if a wheel locks, since a lock-up is 
canceled with constituting in this way when brake equipment is operating, an engine stall is 
avoidable. 

[0040]When a wheel locks by braking by brake equipment in the case of an antilock function 
mentioned above. When braking by brake equipment is not being carried out to lowering the braking 
effort and preventing a lock of a wheel (i.e., when a wheel locks according to engine brake force). 
There is treatment which lowers engine brake force, i.e.. a method of preventing a lock of a wheel by 
making a change gear ratio in a gearbox into the high side most. 

[0041 ]So, when [ according to claim 13 ] a braking control part starts an operation of an antilock 
function of brake equipment like. A ratio of the number of input rotations to an output rotational 
frequency of a gearbox is good for a direction which becomes small to transmit instructions of a 
purport which control a change gear ratio of a gearbox to a transmission control part as critical 
information. 

[0042]Thus, by operating an antilock function, an accident in a snowy road and a freezing way by a 
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lock of a wheel can be prevented. In vehicles provided with a nonstep variable speed gear as a 
component, it is desirable to return a change gear ratio to the low side most by stop. For this 
reason, when a change gear ratio cannot be most returned to a low by stop by a slam on the brake, 
it is preferred to carry out assistance for returning a change gear ratio to a low by raising engine 
torque. 

[0043]Then, like a description to Claim 14 a critical information transmitting means of a transmission 
control part. A ratio of the number of input rotations to an output rotational frequency of a nonstep 
variable speed gear information showing change gear ratio control being performed in the direction 
which becomes large. It is made to transmit to a power-control part as critical information, and while 
a power-control part is operating [ the brake equipment of the vehicles concerned ], when critical 
information is received from a transmission control part, it is good for the control means to 
constitute so that control which heightens driving force of a driving force generator may be 
performed. 

[0044]In this case, as a driving force generator which a power-control part controls, when the 
engine according to claim 15 which consists of internal-combustion engines like is adopted. When 
heightening engine driving force as a control means of a power-control part based on critical 
information, it is possible to perform at least one of inspired-air-volume increase-in-quantity 
control which increases the quantity of suction air quantity to an engine, and the injection-quantity 
increase-in-quantity control ** which increase the quantity of fuel oil consumption to an engine as 
everyone knows. 

[0045]Some vehicles are provided with a radar installation which measures distance between front 
things for avoiding a collision with a self-vehicle and its front thing etc. In such vehicles, based on 
distance and the vehicle speed with a front thing which were measured by a radar installation, a 
judgment of danger of a collision, etc. are performed and traveling control for avoiding the collision 
concerned is performed. Also in this case, it is necessary to perform a judgment and its 
management of a collision as promptly as possible. 

[0046]Then, in such vehicles, have the composition according to claim 16 as which information from 
a radar installation is inputted to a manager control section like, and the 2nd critical information 
transmitting means using information from a radar installation. What is necessary is to judge whether 
danger of a collision with vehicles and a front thing is high, and just to transmit deceleration 
commands for operating a predetermined component as critical information in the direction which 
vehicles slow down to a corresponding component control section, when [ with high danger of a 
collision ] it judges. 

[0047]With constituting in this way, in a manager control section, an indicator of operation for 
performing optimal reduction control for avoiding a collision is determined, or the controlled variable 
is computed, and desired control can be promptly performed to each component control section. 
Although many things are considered as a concrete mode of reduction control in this case, it is good 
to carry out in consideration of shocking control to vehicles and the urgency of reduction control by 
reduction control. 

[0048]That is. when urgency is not so high, it is good by [ according to claim 1 7 ] reducing driving 
force of vehicles like to perform reduction control. In this case, it is possible to transmit instructions 
for the 2nd critical information transmitting means to lower driving force which a driving force 
generator carried in vehicles generates to a power-control part which controls a driving force 
generator as deceleration commands. In this case, it is because driving force of a driving force 
generator is gradually reduced by that inertia, reduction control is performed comparatively gently, 
so a shock to vehicles does not become so large. 

[0049]And by reduction control of such driving force, when a collision cannot be avoided, it is 
possible to assist this by the braking control according to claim 1 8 according to a gearbox like. That 
is, the 2nd critical information transmitting means transmits instructions for a ratio of the number of 
input rotations to an output rotational frequency of a gearbox carried in vehicles to set up a change 
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gear ratio of a gearbox in the direction which becomes large as deceleration commands to a 
transmission control part which controls a gearbox. By taking such a control method, engine braking 
can act on vehicles and the slowdown can be performed promptly. 

[0050]When this cannot avoid a collision, either, it is possible to carry out load of the braking effort 
according to claim 19 according to brake equipment like. In this case, the 2nd critical information 
transmitting means will transmit instructions for raising braking torque which brake equipment 
carried in vehicles generates as deceleration commands to a braking control part which controls 
brake equipment. 

[0051]Thus. carrying out load of the braking effort by brake equipment to reduction control 
presupposes that it is unavoidable for collision avoidance, although vehicles may be made to 
generate a big shock. A component control section which a vehicle integrated control system of this 
invention controls an action of the whole vehicles produced by operation of each component by 
carrying out integrated control of two or more components carried in vehicles, and controls each 
component, respectively. In order to make an action of the whole vehicles into a goal state, 
comprise a manager control section which orders it an indicator of operation to each component 
control section, but. It is not necessary to realize these each control section in hard structure which 
not necessarily became independent. For example, operation of one control unit which consists of 
microcomputers realizes a specific component control section and a manager control section, and 
operation of a different control unit from the control unit may be made to realize other component 
control sections. 

[0052]However. since a design of each control section will be performed for every hard structure, 
When one control unit was made to realize a function as two or more control sections, a design 
becomes complicated and a specific component is changed by a design variation etc., There is a 
problem that not only a control section to the changed component but a control section included in 
a control unit with the control section must be changed. 

[0053]For this reason, a manager control section and two or more component control sections 
which constitute a vehicle integrated control system of this invention. It is good to constitute from 
an independent electronic control unit according to claim 20 which consists of microcomputers like, 
respectively, and to connect between these each control section mutually in a communication line in 
which data communications are possible. 

[0054]Since that transmission route will be simplified if it comprises a communication line for critical 
information according to claim 21 where the communication line concerned transmits critical 
information like, and a communication line for general information which transmits the other 
information in this case. Communicative traffic congestion can be prevented and critical information 
can be transmitted more certainly and promptly. 
[0055] 

[Embodiment of the Invention] Hereafter, suitable working example of this invention is described 
based on Drawings. 

[The 1st working example] Drawing 1 is a block diagram showing the composition of the whole 
vehicle integrated control system of this example. 

[0056]The vehicle integrated control system of this example is a system for carrying out integrated 
control of the engine 2 (driving force generator) which is a component of a vehicle drive system, the 
automatic transmission (multi stage transmission: only henceforth "AT") 4, and the brake equipment 
5 which is the components of a vehicle braking system. Engine ECU6 for controlling respectively the 
engine 2, AT4, and the brake equipment 5 as a component control section of this invention (power- 
control part). It has ATECU7 (transmission control part) and brake ECUS (braking control part), and 
has manager ECU 10 which orders it the engine 2, AT4, and the indicator of the brake equipment 5 of 
operation to engine ECU6, ATECU7, and brake ECUS as a manager control section of this invention. 
[0057]Each ECUs 6, 7, 8, and 10 are the electronic control units respectively constituted 
independently focusing on the arithmetic processing sections 6a, 7a. 8a, and 10a which consist of 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww4.ipd. . . 6/4/20 1 0 



JP,2002-036919,A [DETAILED DESCRIPTION] 



Page 9 of 25 



microcomputers. And to these each ECUs 6. 7. 8, and 10. The communications departments 6b, 7b, 
8b. and 1 0b mutually connected via the communication wire L for data communications 
(communication line) are built in, respectively, and it enables it to transmit and receive them 
mutually in the data for Vehicle Control Sub-Division via these each communications departments 
6b, 7b, 8b. and 10b and the communication wire L 

[0058]Engine ECU6. ATECU7. and brake ECU8. Since it is for controlling the engine 2. AT4. and the 
brake equipment 5. respectively, to these each ECUs 6, 7, and 8. The detecting signal from the 
various sensor which detects the state of the engine 2. AT4, and the brake equipment 5 is 
incorporated, and the signal input output sections 6c, 7c. and 8c for outputting a driving signal to the 
various actuators formed in the engine 2, AT4, and the brake equipment 5 are also built in. 
[0059]And to the signal input output section 6c of engine ECU6. The accelerator pedal opening 
sensor which detects the stepping amount of the accelerator pedal by a driver. The air flow meter 
which detects the flow (inspired air volume) of suction air, the intake temperature sensor which 
detects the temperature of suction air. The oxygen density under the throttle opening sensor which 
detects the opening of a throttle valve, and exhaust air An oxygen concentration sensor. Sensor 
switches, such as a crank angle sensor for detecting the knock sensor which detects a knock, the 
water temperature sensor which detects cooling water temperature, and angle of rotation and its 
revolving speed of a crankshaft, and an ignition switch, are connected, and. The injector formed for 
every cylinder of the engine 2. the igniter which generates the high tension for ignition, The various 
actuators for engine control called the throttle drive motor for opened and closing the fuel pump 
which pumps up fuel from a fuel tank and is supplied to an injector, and the throttle valve provided 
in the inlet pipe of the engine 2 are connected. 

[0060]To the signal input output section 7c of ATECU7. The rotational frequency sensor which 
detects the number of rotations of the input shaft from the torque converter which constitutes AT4 
to a gearbox. The speed sensor which detects the vehicle speed from rotation of the vehicle driving 
shaft connected with the output shaft of AT4. The oil temperature sensor which detects the 
temperature of the hydraulic oil in AT4, the shift position switch which detects the actuated valve 
position (shift position) of the shift lever which a driver operates, Sensor switches called the stop 
lamp switch which detects the state (if it puts in another way a driver's brakes operation) of a stop 
lamp of ****ing by a driver s brakes operation are connected, and. The line pressure solenoid for 
operating the shift solenoid for changing a gear ratio, and the engagement power of a shift clutch. 
The various actuators (solenoid) for AT control called the lock-up pressure solenoid for operating 
the fastening force of the lock-up clutch which concludes the ON and the output shaft of a torque 
converter are connected. 

[0061 ]To the signal input output section 8c of brake ECU8. Sensor switches, such as a master- 
cylinder-pressure sensor which detects the oil pressure of the master cylinder of the brake 
equipment 5, a steering sensor which detects the steering angle of vehicles, and a yaw rate sensor 
which detects the yaw rate of vehicles, are connected, and. The brake actuator for generating the 
oil pressure of a master cylinder and performing brake control is connected. 
[00623The publicly known radar sensor 9 (radar installation) using an ultrasonic wave, an electric 
wave, laser, infrared rays, etc. is installed in the vehicle front, and the relative distance and its 
direction of a front thing can be measured now. The information from this radar sensor 9 is inputted 
into the communications department of manager ECU 10 via communication line U. 
[0063]And the communication line LI for critical information where communication line L transmits 
critical information, Comprise the communication line L2 for general information which transmits the 
other information, and the communication line L2 for general information. The performance 
information of the engine 2, AT4, and the brake equipment 5 transmitted from engine ECU6, 
ATECU7. and brake ECUS is transmitted to manager ECU 10, and the indicator of operation which 
received this performance information and manager ECU 10 determined is transmitted to each ECUs 
6, 7, and 8. 
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[0064]On the other hand, the critical information transmitted from manager ECU10 is transmitted to 
each ECUs 6, 7. and 8, and as for the communication line LI for critical information, the critical 
information transmitted from one of the ECUs 6. 7. and 8 of these is directly transmitted to other 
ECUs without passing manager ECU10. 

[0065]When critical information is received via the communication line L1 for critical information, 
each ECUs 6. 7, and 8, so that it may mention later, Priority is given over the indicator of operation 
received via the communication line L2 for general information, and the control command based on 
this critical information is outputted to the engine 2, AT4, and the brake equipment 5, respectively. 
[0066]And in each ECUs 6, 7. 8, and 10 the arithmetic processing sections 6a, 8a, and 10a, 
Respectively, according to the control program beforehand stored in the memory, control 
management (engine controlling processing, AT control management, brake control processing, 
integrated control management) for controlling the engine 2, AT4, the brake equipment 5, and the 
whole system is performed. 

[0067]Next, the control management performed in these each ECUs 6, 7, 8, and 10 is explained. 
Each control management has hierarchy organization and the contents are divided into the general 
processing and important processing which are described below. Important processing is control 
management with high urgency performed in order to avoid the collision of vehicles, unusual 
shocking generating to the body, destruction of vehicles component parts, etc., for example here, 
and general processing is control management performed when the other processing, i.e., vehicles, 
usually runs. 

[0068]First, general processing is explained based on drawing 2 - drawing 5 . Drawing 2 is a block 
diagram which expresses with a functional block the control management performed in manager 
ECU10. As shown in the figure, the control management by manager ECU10 has four hierarchies' 
composition, and the general processing is performed in the 1-3rd hierarchies. 
[0069]First, the operation information of drivers, such as treading in of the accelerator pedal and 
brake pedal which were inputted via the communication line L2 for general information in the 1st 
hierarchy's whole vehicles operation deciding part from engine ECU6, According to the performance 
information of vehicles, such as the vehicle speed and an engine load, the traveling environment 
information showing physical relationship with the front vehicles inputted from the radar sensor 9, 
etc., the vehicles order acceleration (henceforth "the acceleration before and after a demand") 
demanded is set up. 

[0070]Corresponding [ namely, ] to ON/OFF of the ACC switch which chooses the existence of the 
implementation of what is called ACC (Adaptive Cruise Control) control which performs traveling 
control of vehicles here according to a relation with the front vehicles measured by the radar sensor 
9. The acceleration before and after a demand is set up. 

[0071]When an ACC switch is OFF, specifically. It judges that that a driver runs vehicles by his 
operation wants, and the acceleration before and after a demand according to the stepping amount 
of the accelerator pedal which the accelerator pedal opening sensor detected, or the stepping 
amount of the brake pedal which the brake stroke sensor detected is set up. 

[0072]On the other hand, when an accelerator pedal and a brake pedal are not broken into the ACC 
switch in the state of ON. a driver judges that the run by ACC control is wanted, and sets up the 
acceleration before and after a demand according to the distance between two cars and relative 
velocity with the front vehicles inputted from the radar sensor 9. 

[0073]When the accelerator pedal or the brake pedal is stepped on in the state of ON of an ACC 
switch, A driver judges that running the run by ACC control to **-SU reflecting self volition wants, 
and acceleration before and after corresponding in the middle of the acceleration before and after 
[ the two above-mentioned kinds of ] a demand is set up as order [ demand ] acceleration. 
[0074]Then, in the 2nd hierarchy's drive system and braking system operation deciding part. The 
wheel torque for realizing acceleration before and after a demand set up in the above-mentioned 
whole vehicles operation deciding part is computed, and the drive-system torque or braking system 
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torque for realizing this is computed as the demand drive-system torque as an indicator of 
operation, and demand braking system torque, respectively. 

[0075] Based on the vehicle speed etc. which the speed sensor detected, the present running 
resistance is specifically presumed, and the wheel torque for realizing acceleration before and after 
a demand is computed based on this running resistance. When the wheel torque computed at this 
time takes a positive value, drive-system torque will be set up. and when taking a negative value, 
braking system torque will be set up. 

[0076]Then, in the 3rd hierarchy's drive-system operation indicator deciding part. The engine torque 
for realizing demand drive-system torque determined in the above-mentioned drive system and 
braking system operation deciding part. A change gear ratio and a lock-up state (ON/OFF of a lock- 
up mechanism) are computed as the demand engine torque, demand change gear ratio, and demand 
lock-up state as an indicator of operation, respectively. 

[0077]With reference to the shift map specifically beforehand set up based on the vehicle speed and 
the above-mentioned demand drive-system torque which the speed sensor detected, and lock-up 
MABBU, a demand change gear ratio and a demand lock-up state are set up. And the amount of 
input-torque adjustments which was inputted via the communication line L2 for general information 
from ATECU7 and which is mentioned later is deducted from the value which did division of the 
demand drive-system torque with the demand change gear ratio. What did division of this by the 
torque increase width ratio of the torque converter according to a demand lock-up state is set up 
as a demand engine torque. 

[0078]And the demand engine torque set up in this way is transmitted to engine ECU6. further, 
demand braking torque is passed to ATECU7. the communication line L2 for general information is 
passed to brake ECUS, respectively, and a demand engine torque, a demand change gear ratio, and a 
demand lock-up state are transmitted. 

[0079]In the above, the whole vehicles operation deciding part corresponds to the whole vehicles 
operation determination means, A drive system, a braking system operation deciding part, and a 
drive-system operation indicator deciding part correspond to an indicator deciding part of operation, 
and the function which transmits further each indicator of operation determined by the drive 
system, the braking system operation deciding part, and the drive-system operation indicator 
deciding part via the communication line L2 for general information corresponds to the function as a 
general information transmitting means. 

[0080]Next, the general processing in engine ECU6 is explained. Drawing 3 is a block diagram which 
expresses with a functional block the control management performed in engine ECU6. As shown in 
the figure, the control management by engine ECU6 has four hierarchies' composition, and the 
general processing is performed mainly in the 1st and 2nd hierarchies. 

[0081] First, in the 1st hierarchy's whole engine operation deciding part, the air content in a cylinder 
for realizing the above-mentioned demand engine torque inputted via the communication line L2 for 
general information from manager ECU10, the fuel quantity in a cylinder, and ignition timing are set 
up. 

[0082]The fuel quantity in a cylinder is set up based on a demand engine torque, and, specifically, 
ignition timing is set to an engine speed value for an air-fuel ratio based on an engine speed value 
and suction air quantity based on suction air quantity, respectively. And the multiplication of the air- 
fuel ratio is carried out to the fuel quantity in a cylinder set up at this time, and the air content in a 
cylinder is set up. 

[0083]Then. in the 2nd hierarchy's operation deciding part in an inlet pipe, the throttle opening and 
fuel oil consumption for realizing the above-mentioned fuel quantity in a cylinder are set up as a 
demand throttle opening and demand fuel oil consumption in consideration of operation within an 
inlet pipe. i.e.. the delay of the air in an inlet pipe, adhesion of fuel, etc., respectively. 
[0084]When setting up a demand throttle opening, the inverse model of the map which calculates 
the air content in a cylinder from a throttle opening is prepared beforehand, and. specifically, this is 
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referred to. And it asks for the throttle opening needed based on the air content in a cylinder at this 
time, and this is set up as a demand throttle opening. 

[0085]On the other hand, when setting up demand fuel oil consumption, the map which calculated 
fuel oil consumption for the variation of the amount of fuel adhesion in the inlet pipe based on 
suction air quantity, engine water temperature, etc. as a parameter is prepared beforehand, and this 
is referred to. And the fuel oil consumption that the fuel quantity which subtracted the amount of 
fuel adhesion from fuel oil consumption turns into the above-mentioned fuel quantity in a cylinder is 
calculated, and this is set up as demand fuel oil consumption. 

[0086]In this way, the ignition timing, the demand throttle opening, and demand fuel oil consumption 
which were set up are once inputted into the 4th hierarchy's engine important motion-control part. 
Then, in the 4th hierarchy's engine important motion-control part. When the important demand 
(critical information) of the important processing mentioned later is not inputted via the 
communication line LI for critical information, the control command based on the above-mentioned 
ignition timing, the degree of between demand throttles, and demand fuel oil consumption is 
outputted to each corresponding actuator. 

[0087]In the above, the whole engine operation deciding part and the operation deciding part in an 
inlet pipe correspond to a controlled variable computing means, and an engine important motion- 
control part corresponds to a control means. Next, the general processing in ATECU7 is explained. 
Drawing 4 is a block diagram which expresses with a functional block the control management 
performed in ATECU7. As shown in the figure, the control management by ATECU7 has five 
hierarchies' composition, and the general processing is performed mainly in the 1st - the 3rd and 4th 
hierarchies. 

[0088] First, in the 1st hierarchy's whole AT operation deciding part, AT transmitting torque, AT 
setting-out gear ratio, and lock-up state instructions are set up according to the above-mentioned 
demand engine torque inputted via the communication line L2 for general information from manager 
ECU 10, a demand change gear ratio, and a demand lock-up state. 

[0089]In order to realize a demand change gear ratio, when transmission control needs to be 
performed newly, specifically according to the state of the present gearbox, AT setting-out gear 
ratio is set up in consideration of an acceptable gear ratio. For example, since AT4 of this example 
is a multi stage transmission, it takes into consideration the situation that another gear change is 
unacceptable during gear change implementation. 

[0090]Since lock-up state instructions cannot make a lock-up mechanism turn on depending on a 
situation even if the demand lock-up state mentioned above is the demand which makes a lock-up 
mechanism turn on, they consider these situations and set up ON/OFF of a lock-up state. 
[0091]Specifically, it is necessary during gear change to turn off a lock-up mechanism for shocking 
prevention. For this reason, even if a demand lock-up state is the demand which makes a lock-up 
mechanism turn on, when performing gear change newly, or in being under gear change now, lock-up 
state instructions are set as the lock-up state OFF, and it sets lock-up state instructions as the 
lock-up state ON except it. 

[0092]Since the size of the torque transmitted with a multi stage transmission is decided by the 
engine torque, the lock-up state, and a change gear ratio, AT transmitting torque is set up based on 
these. Specifically, what carried out the multiplication of the torque increase width ratio of the 
torque converter according to a lock-up state and the change gear ratio according to AT setting- 
out gear ratio is set up as AT transmitting torque to a demand engine torque. 
[0093]Then, in the 2nd hierarchy's whole oil pressure mechanism operation deciding part, the line 
pressure command and shift solenoid instructions which are the original pressure of AT control are 
set up in response to the result in the 1st hierarchy. In this case, since the gear ratio of AT is 
switched by ON/OFF of a shift solenoid, ON/OFF instructions of a shift solenoid are set up about 
shift solenoid instructions realize AT setting-out gear ratio which is the 1st hierarchy's result. 
[0094]Since the torque which can be transmitted by AT is decided by the size of line pressure, the 
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line pressure command which can transmit AT transmitting torque certainly is set up. Specifically, 
this line pressure is computed from the line pressure command map according to AT transmitting 
torque beforehand set up for every gear ratio so that each clutch inside AT4 might not be slippery. 
[0095]Then, at the 3rd hierarchy's lock-up operation deciding part, the operation of the controlled 
variable in lock-up processing is performed, and the operation of the controlled variable in 
transmission control is performed by a shift operation deciding part. In a lock-up operation deciding 
part, it is ordered [ when lock-up state instructions change. ] lock-up clutch pressure so that a 
shock may not occur on vehicles, and a lock-up state may change gradually. The bonding pressure 
of a lock-up clutch the case where it is the maximum specifically A perfect lock-up ON state. The 
case where the bonding pressure of a lock-up clutch is the minimum is made into a perfect lock-up 
OFF state. In lock-up state instructions, in the case of a perfect lock-up OFF state, a perfect lock- 
up ON state or lock-up state instructions maintain the bonding pressure of the lock-up clutch as it 
is in OFF by ON. On the other hand, or lock-up state instructions are not perfect lock-up ON 
states in ON, when lock-up state instructions are not perfect lock-up OFF states in OFF, the 
bonding pressure of a lock-up clutch is risen or reduced with the inclination defined beforehand, 
respectively. 

[0096]On the other hand, in a shift operation deciding part, the clutch pressure instructions for 
preventing a shift shock unusual at the time of gear change and clutch damage by fire and the 
amount of input-torque adjustments are computed. From a viewpoint of shift shock control, from a 
viewpoint of clutch burning prevention, the time which gear change takes is long, and its shorter one 
is desirable, and specifically, it sets up clutch pressure instructions so that gear change may be 
carried out in time of both tolerance level. This clutch pressure command value is beforehand set as 
the map according to AT transmitting torque and the vehicle speed. 

[009 7] However, in the field where the vehicle speed is high, the time of tolerance level may be 
unable to be set up from the viewpoint of shift shock control, and a viewpoint of clutch burning 
prevention. In this case, it is setting up the amount of input-torque adjustments and reducing an 
engine torque, and treatment which lowers AT transmitting torque is performed. Since reduction of 
this engine torque is performed by the instructions to engine ECU6 from manager ECU10. it sets up 
a required engine-torque reduction amount as an amount of input-torque adjustments to manager 
ECU 10, and transmits it to manager ECU 10 via the communication line L2 for general information. 
These preset values are beforehand set up as a map according to the vehicle speed. 
[0098]On the other hand, the above-mentioned shift solenoid instructions, a line pressure command, 
and clutch pressure instructions are once inputted into the 5th hierarchy's gear change important 
motion-control part, and the above-mentioned lock-up pressure instructions are once inputted into 
the 5th hierarchy's lock-up important motion-control part. Then, in the 5th hierarchy's gearbox 
important motion-control part, and a lock-up important motion-control part. When the important 
demand (critical information) of the important processing mentioned later is not inputted via the 
communication line LI for critical information, shift solenoid instructions, a line pressure command, 
clutch pressure instructions, and lock-up pressure instructions are outputted to each actuator 
corresponding as it is. 

[0099]In the above, whole AT operation deciding part, the whole oil pressure mechanism operation 
deciding part, a lock-up operation deciding part, and a shift operation deciding part correspond to a 
controlled variable computing means, and a gearbox important motion-control part and a lock-up 
important motion-control part correspond to a control means. Next, the general processing in brake 
ECUS is explained. 

[0100] Drawing 5 is a block diagram which expresses with a functional block the control management 
performed in brake ECUS. As shown in the figure, the control management by brake ECUS has four 
hierarchies' composition, and the general processing is performed mainly in the 2nd and 3rd 
hierarchies. 

[0101]First. when the important demand (critical information) of the important processing later 
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mentioned to the 1st hierarchy's brake important motion-control part is not inputted via the 
communication line LI for critical information. The above-mentioned demand braking torque inputted 
via the communication line L2 for general information from manager ECU 10 is inputted into the 2nd 
hierarchy's whole brake motion-control part as it is. And in the whole brake operation deciding part, 
the brake hydraulic pressure required of each ring (four flowers) from this demand braking torque is 
set up. 

[0102]Specifically by the whole brake operation deciding part, demand braking torque is converted 
into the instructions to the solenoid which adjusts brake hydraulic pressure. Then, in the 3rd 
hierarchy's wheel slip motion-control part, operation of an antilock mechanism and brake traction is 
carried out. 

[0103]When the lock and wheelspin of a tire under run are detected based on the wheel speed of 
each ring, brake hydraulic pressure is fluctuated and, specifically, these are prevented. Especially in 
brake traction, the temperature of a solenoid is presumed based on brake operation time, and when 
it is judged that there is danger, such as an open circuit by heating, a brake traction inhibit flag is 
turned on. And each ring brake-hydraulic-pressure instructions for which it opted at this time are 
outputted to an actuator (solenoid). 

[0104]In the above, the whole brake operation deciding part corresponds to a controlled variable 
computing means, and a wheel slip motion-control part corresponds to a control means. Next, 
important processing is explained based on the flow chart of drawing 2 - drawing 5 and drawing 6 - 
drawing 21 . 

[0105]Two kinds, the processing for which important processing transmits the operational request 
(critical information) to other ECUs, and the processing which controls by receiving the operational 
request (critical information) from other ECUs, exist. First, the important processing by manager 
ECU 10 is explained. 

[0106]As shown in drawing 2 , the important processing by manager ECU 10 is only processing which 
computes the operational request to other ECUs, and is performed on the 1st and 4th hierarchies. 
This example explains ACC control to an example. First, the indicator of the engine 2, the gearbox 4, 
and the brake equipment 5 according to the danger of the collision to front vehicles of operation is 
set up in the 1 st hierarchy's whole vehicles operation deciding part. This processing is shown in the 
flow chart of drawing 6 . 

[0107]First, the time to a collision is presumed based on the distance between two cars and relative 
velocity of the front vehicles and self-car which were inputted via communication line L' from the 
radar sensor 9 (S1 10). This is time until the distance between two cars becomes zero, when a run is 
continued, while a self-vehicle and front vehicles have been this relative velocity, and it computes it 
by doing division of the distance between two cars with relative velocity. 
[0108]Next. it is judged whether the time to a collision is below a slowdown implementation 
threshold (SI 20). It is forjudging with being beforehand set up as an index at the time of judging 
whether a slowdown is required, and this slowdown implementation threshold having the high danger 
of a collision, and needing to be slowed down, if the time to a collision is below the slowdown 
implementation threshold concerned. Specifically, this judgment is performed with reference to the 
map which set up the slowdown implementation threshold beforehand according to the relative 
velocity and the distance between two cars of a self-vehicle and front vehicles. This slowdown 
implementation threshold becomes large, when relative velocity is large (forward vehicle both twists 
also have a quick self-vehicle, and that speed difference is large), and when the distance between 
two cars is short. 

[01 09]When judged with the time to a collision being longer than a slowdown implementation 
threshold, and (S120:NO), It judges that the slowdown with it is unnecessary, all of the engine 
sudden deceleration flag set up beforehand, a gearbox sudden deceleration flag, and a brake sudden 
deceleration flag are turned OFF, and processing is ended (SI 30). [ the low danger of a collision 
and ] [ urgent ] Therefore, reduction control is not carried out in this case. 
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[01 10]On the other hand, when judged with the time to a collision being below a slowdown 
implennentation threshold, it judges that (S120:YES) and an urgent slowdown are required, and 
required deceleration (required deceleration) is computed at this time (SI 40). This required 
deceleration is set up according to the time to a collision, and the difference of a slowdown 
implementation threshold. 

[01 1 1]And this required deceleration and engine realizable deceleration are measured, and it is 
judged whether required deceleration is below [ engine realizable ] deceleration (8150). This engine 
realizable deceleration as used in the present vehicle speed means deceleration realizable by 
operating the deceleration which becomes possible by engine control, i.e.. a throttle opening, ignition 
timing, fuel oil consumption, etc.. when the gear ratio of a gearbox is most set to the high side. 
[01 12]And when judged with required deceleration being below [ engine realizable ] deceleration at 
this time, it judges that a slowdown is possible only by (S150:YES) and engine control, and an engine 
sudden deceleration flag is turned on, and both a gearbox sudden deceleration flag and a brake 
sudden deceleration flag are turned off (8160). Therefore, a slowdown is performed by only engine 
control in this case. For this reason, the shock produced on vehicles is stopped comparatively small. 

[01 13]On the other hand, when judged with required deceleration being larger than engine realizable 
deceleration in 8150, (S150:NO), Only by engine control, it judges that a desired slowdown is not 
attained, and required deceleration and gearbox realizable deceleration are measured continuously, 
and it is judged whether required deceleration is below [ gearbox realizable ] deceleration (8170). 
This gearbox realizable deceleration means the deceleration which can be realized in the feasible 
gear ratio for every vehicle speed set up in the range [ OBAREBU / range / an engine ] when the 
gear ratio by the side of a low is set up most. 

[01 14]When judged with the case where required deceleration is smaller than this gearbox realizable 
deceleration, and (8170:YE8), It judges that a slowdown is possible by engine control and gearbox 
control, an engine sudden deceleration flag and a gearbox sudden deceleration flag are turned on, 
and a brake sudden deceleration flag is turned off (8180). Therefore, a slowdown is performed by 
engine control and gearbox control in this case. Therefore, it is expected that the shock produced 
on vehicles becomes somewhat large rather than the case of only the engine control mentioned 
above by the change of a gear ratio. 

[01 15]On the other hand, in 8170, when judged with required deceleration being larger than gearbox 
realizable deceleration, only by (S170:YE8). engine control, and gearbox control, it judges that a 
desired slowdown is not attained and the slowdown by brake control is performed further. That is. 
engine sudden deceleration flags, gearbox sudden deceleration flags, and all the brake sudden 
deceleration flags are turned ON (8190). Therefore, although it is also expected that the 
comparatively big shock by operation of the brake equipment 5 occurs on vehicles in this case, in 
order to avoid a collision, suppose that it is unavoidable. 

[01 16]As mentioned above, if the engine 2. the gearbox 4, and the indicator of the brake equipment 
5 of operation are set up on the 1st hierarchy, these each setup information will be directly 
transmitted to the 4th hierarchy's amount calculation part of engine control, gearbox controlled- 
variabte calculation part, and amount calculation part of brake control, respectively. And in the 4th 
hierarchy, processing which became independent, respectively in the amount calculation part of 
engine control, the gearbox controlled-variable calculation part, and the amount calculation part of 
brake control is performed. 

[01 1 7] First, processing by the amount calculation part of engine control is explained. Processing by 
the amount calculation part of engine control is carried out when the engine sudden deceleration 
flag mentioned above is ON. and it is determined that a throttle opening, ignition timing, fuel oil 
consumption, etc. will realize required deceleration. This processing is shown in the flow chart of 
drawing 7 . 

[0118]First, with reference to the gearbox sudden deceleration flag mentioned above (8210), it is 
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judged whether the gearbox sudden deceleration flag concerned is ON (S220). And since (S220:YES) 
engine realizable deceleration is below required deceleration when judged with a gearbox sudden 
deceleration flag being ON, Driving force with an engine is judged that it is required to use zero that 
it should slow down in the range possible for the time being, throttle opening full-close instructions 
and fuel cut instructions are outputted (S230), and these are transmitted to engine ECU6 via the 
communication line LI for critical information. 

[0119]Since (S220:NO) engine realizable deceleration is larger than required deceleration on the 
other hand when judged with a gearbox sudden deceleration flag being OFF in S220, It judges that 
the controlled variable for the torque reduction by engine control needs to compute concretely, and 
the engine minimum torque is computed first (S240). This engine minimum torque as used in the 
present engine speed value means throttle full close and the engine torque realized when a fuel cut 
is carried out, and it is computed from the map which set up the engine speed value beforehand as a 
parameter. 

[0120]Then, compute the engine-torque deviation which is a difference with the demand engine 
torque set to this engine minimum torque by the above-mentioned general processing (S250). and 
this engine-torque deviation is compared with an angle-of-delay decision threshold, It is judged 
whether an engine-torque deviation is more than an angle-of-delay decision threshold (S260). When 
Vehicle Control Sub-Division shifts this engine-torque deviation from general processing to 
important processing, it means whether it is necessary to realize how much torque reduction from 
the engine torque at the time of general processing in the engine control in important processing. An 
angle-of-delay decision threshold is the index set up beforehand, in order to judge whether torque 
reduction control by the delay control of ignition timing is performed on the occasion of the torque 
reduction for this engine-torque deviation. 

[0121]And when judged with an engine-torque deviation being smaller than an angle-of-delay 
decision threshold, for reduction of (S260:NO) and an engine torque, it judges that it is necessary 
not to dare to control ignition timing to the angle-of-delay side, and moves to S280. Not daring to 
perform ignition timing in this way depends the control by ignition timing on a not desirable Reason 
from viewpoints of fuel consumption etc. in order to perform torque reduction control which 
originally reduces fuel oil consumption and is performed in the state of the same fuel oil 
consumption, for example according to injection quantity control. On the other hand, in S260, when 
judged with an engine-torque deviation being more than an angle-of-delay decision threshold, 
ignition timing is set to the angle-of-delay side for reduction of (S260:YES) and an engine torque 
(S270). This ignition timing is determined by referring to the map which set up ignition retardation 
quantity by making an engine-torque deviation into a parameter. This ignition delay control is carried 
out in order to earn an early slowdown response, and since an engine-torque deviation will also 
become small if the demand engine torque by general processing falls, it returns to the ignition 
timing of a basis by the above-mentioned processing. 

[0122]Then, the throttle opening for realizing required deceleration is set up (S280). This is 
computed from the map which set up the throttle opening beforehand according to an engine speed 
value and required deceleration. Instructions showing the throttle opening computed by the above 
processing, ignition timing, and the controlled variable of fuel oil consumption are transmitted to 
engine ECUS via the communication line L1 for critical information. It is judged that it is not 
necessary to specify the thing in particular that is not set up among the three above-mentioned 
controlled variables by manager ECU10 side, and a thing suitable at engine ECU is set up. 
[0123]Next, processing by a gearbox controlled-variable calculation part is explained. Processing by 
a gearbox controlled-variable calculation part is carried out when the gearbox sudden deceleration 
flag mentioned above is ON, and it is determined that a demand change gear ratio and a demand 
lock-up state will realize required deceleration. This processing is shown in the flow chart of drawing 
8. 

[0124]First, throttle opening full close and the actual condition possible deceleration realized at the 
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time of a fuel cut are computed (S300). In a present change gear ratio and lock-up state, this actual 
condition possible deceleration shows the size of deceleration realizable only with the slowdown 
treatment in an engine, and is set up according to a change gear ratio, a lock-up state, and the 
vehicle speed , 

[0125]Then, a gearbox decelerating deviation is computed as a difference of actual condition 
possible deceleration and required deceleration (S310X and the size is judged (S320). And when it 
judges that a gearbox decelerating deviation is [ the required deceleration ] smaller than more than 
zero, i.e., actual condition possible deceleration, it judges that required deceleration is realizable only 
with (S320:NO) and the slowdown treatment in an engine, and processing is ended. 
[0126]On the other hand, when a gearbox decelerating deviation is judged as less than zero, i.e., 
actual condition possible deceleration, being below required deceleration in S320, (S320:YES), It is 
judged that the controlled variable for the torque reduction by transmission control needs to 
compute concretely, First, the deceleration at the time of setting up the change gear ratio which 
can be set up in the range [ OBAREBU / range / to the demand change gear ratio of the actual 
condition by general processing of a just before ] by a lock-up OFF state is presumed for every 
gear ratio, and this is computed as presumed gearbox deceleration (S330). This presumed gearbox 
deceleration is obtained by referring to a change gear ratio, a lock-up state, and the decelerating 
map beforehand set up according to the vehicle speed. 

[0127]And the gear ratio and the lock-up state of realizing this presumed change-gear-ratio 
deceleration are set up as a demand change gear ratio and a demand lock-up state, respectively 
(S340), and it transmits to ATECU7 via the communication line LI for critical information (S350). 
Next, processing by the amount calculation part of brake control is explained. 
[0128]Processing by the amount calculation part of brake control is carried out when the brake 
sudden deceleration flag mentioned above is ON, and it is determined that demand braking torque 
will realize required deceleration. This processing is shown in the flow chart of drawing 9 . First with 
reference to the braking torque map beforehand set up according to the vehicle speed and required 
deceleration, the braking torque for realizing required deceleration is computed (S410). 
[0129]Then. this braking torque is compared with the demand braking torque of the actual condition 
by general processing of a just before, the larger one of it is set up as demand braking torque 
(S420), and it transmits to brake ECUS via the communication line LI for critical information (S430). 
The amount calculation part of engine control, a gearbox controlled-variable calculation part, and 
the amount calculation part of brake control correspond above at a controlled variable calculating 
means. An indicator of operation is determined in the whole vehicles operation deciding part, and the 
function which calculates the controlled variable which became independent, respectively in the 
amount calculation part of engine control, the gearbox controlled-variable calculation part, and the 
amount calculation part of brake control, and transmits via the communication line LI for critical 
information corresponds to the function as 2nd critical information transmitting means. 
[0130]Next, the important processing which requires the operation to other ECUs in engine ECU6 is 
explained. Drawing 3 is mainly concerned with this important processing, it is carried out on the 3rd 
hierarchy, and is carried out along with the flow chart of drawing 10 . Here explains to an example 
the processing for which only the short period of time accompanying mode switching turns off a 
lock-up state immediately, in order to control shocking generating of the vehicles by sudden change 
of the engine torque at the time of a combustion mode change. 

[0131]First. with reference to the air-fuel ratio within the past predetermined time in general 
processing, transition of combustion mode is investigated using the information inputted into the 3rd 
hierarchy's other component operating-command parts via the communication line L2 for general 
information, and the 1st hierarchy's whole engine operation deciding part. And it is judged whether 
the homogeneous combustion mode in which fuel is deeper than a change (the theoretical air fuel 
ratio near [ i.e., ]) or theoretical air fuel ratio of combustion mode, and the stratification combustion 
mode in which fuel is thinner than theoretical air fuel ratio are changed into past predetermined time 
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(S510). The suitable value of the above-mentioned past predetermined time is beforehand set up 
based on the length of a torque sudden change period. 

[0132]And when judged with the change of these combustion modes not being made, the shock of 
(S510:NO) and vehicles judges that it does not generate, and ends processing. On the other hand, 
when judged with the change of combustion mode being made, a lock-up-off demand is set up for 
the shocking control to (S510:YES) and vehicles (S520), and this demand is transmitted to ATECU7 
via the communication line LI for critical information. 

[0133]In the above, other component operating-command parts perform predetermined processing, 
a lock-up-off demand is set up. and the function transmitted via the communication line LI for 
critical information which transmits this to ATECU7 via the communication line LI for critical 
information corresponds to the function as a critical information transmitting means. 
[0134]Next, the important processing which requires the operation to other ECUs in ATECU6 is 
explained. Drawing 4 is mainly concerned with this, it is carried out on the 4th hierarchy, and is 
carried out along with the flow chart of drawing 1 1 , Here, when the clutch of AT4 is slippery too 
much by a certain factor (it is got blocked and is an engine racing state), the processing for 
escaping from this state is explained to an example. 

[0135]First, a presumed gearbox output rotational frequency is computed based on the information 
inputted into the 4th hierarchy's other component operating^command parts via the shift operation 
deciding part of the 3rd hierarchy of drawing 4 who mentioned above (S610). To transmission input 
rotating speed, this presumed gearbox output rotational frequency is before and after gear change, 
when it is under gear change, and it is obtained by carrying out the multiplication of the change gear 
ratio of a gear ratio with a large change gear ratio, and the change gear ratio of the gear ratio of the 
present when it is not under gear change. 

[0136]Then, the gearbox output rotational frequency deviation which is a difference of a presumed 
gearbox output rotational frequency and a actual gearbox output rotational frequency is computed 
(S620), and it is judged whether a gearbox output rotational frequency deviation is larger than a 
racing decision threshold (S630). Here, a racing decision threshold is an index forjudging whether it 
is an engine racing state. 

[0137]And when a gearbox output rotational frequency deviation is below a racing decision 
threshold, it judges with having (S630:NO) and not an engine racing state but no problem, and 
processing is ended. On the other hand, in S630, when judged with a gearbox output rotational 
frequency deviation being larger than a racing decision threshold, it is judged as (S630:YES) and an 
engine racing state, and this is coped with. 

[0138]First. a gearbox output rotational frequency deviation is compared with an ignition angle-of^ 
delay threshold, and it is judged whether a gearbox output rotational frequency deviation is larger 
than an ignition angle-of^delay threshold (S640). Here, an ignition angle-of-delay threshold is the 
index set up beforehand, in order to judge whether it faces performing reduction of an engine torque 
and torque reduction control by the delay control of ignition timing is performed in order to escape 
from an engine racing state. 

[0139]And when judged with a gearbox output rotational frequency deviation being below an ignition 
angle-of^delay threshold. (S640:NO) and suitable ignition retardation quantity are set up (S650). In 
this case, it is a slight engine racing state, and it judges for a short period of time that a return in 
the usual state is possible, treatment which lowers torque by the ignition angle of delay is carried 
out, and it limits to the treatment maintained so that it may not fall into a serious engine racing 
state. This ignition retardation quantity is set up by making an engine racing state from a real 
vehicle examination, and calculating a suitable value, and the same value is used for it throughout 
the run state. 

[0140]Then, a gearbox output rotational frequency deviation is compared with a throttle and a fuel 
operation threshold, and it is judged whether a gearbox output rotational frequency deviation is 
larger than this throttle and fuel operation threshold (S660). Here, a throttle and a fuel operation 
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threshold are the indices set up beforehand, in order to judge whether it faces performing reduction 
of driving torque in order to escape from an engine racing state, and throttle opening control or fuel 
injection control needs to drop driving torque thoroughly. 

[0141]And when judged with a gearbox output rotational frequency deviation being below a throttle 
and a fuel operation threshold, setting out which carries out a fuel cut in a half cylinder among 
(S660:NO) and all the cylinders is performed (S670). In this case, it is an engine racing state of a 
degree in the middle, and even if it does not drop driving torque thoroughly, it judges that a return in 
the usual state is possible, and fuel cut treatment in a half cylinder is carried out among all the 
cylinders, and it limits to the treatment maintained so that it may not fall into a serious engine 
racing state. 

[0142]On the other hand, when judged with a gearbox output rotational frequency deviation being 
larger than this throttle and fuel operation threshold in S660. instructions of (S660:YES). throttle full 
close, and a fuel cut are set up (S680). In this case, the engine racing state is progressing seriously, 
while it has been in the state out of which torque has come, it judges that a return in the usual 
state is impossible, and it changes into the state where an engine torque is not once generated by 
throttle - and a fuel cut. 

[0143]And the order information set up as mentioned above is outputted to engine ECU6 via the 
communication line LI for critical information (S690). In the above, other component operating- 
command parts perform predetermined data processing, and the function which transmits each 
controlled variable which is the result of an operation to engine ECU6 via the communication line LI 
for critical information corresponds to the function as a critical information transmitting means. 
[0144]Next. the important processing which requires the operation to other ECUs in brake ECUS is 
explained. Drawing 5 is mainly concerned with this, it is carried out on the 4th hierarchy, and an 
example of the processing is shown [ operational request / to the gearbox ] in the flow chart of 
drawing 13 about the operational request to drawing 1 2 and an engine. 

[0145]First, the operational request to a gearbox is explained based on drawing 12 . Here, in spite of 
un-being under braking, when a wheel locks by engine braking, the processing for escaping from this 
state is explained to an example. First, based on the wheel speed of particulars, it is judged whether 
based on the information inputted into the 4th hierarchy's shift operation commanding part via the 
whole brake operation deciding part of the 2nd hierarchy of drawing 5 who mentioned above, the 
wheel locks during un-braking (S710). the case where it is judged with the wheel not locking at this 
time — (S710:NO) — processing is ended as it is. 

[01 46]When judged with the wheel locking on the other hand, in order to judge that the wheel locks 
by (S710:YES) and engine braking and to lower the braking torque by engine braking, A lock-up 
release request and the operation demand of the up shifting of a change gear ratio are set up 
(S720). and these demands are transmitted to ATECU7 via the communication line LI for critical 
information (S730). 

[0147]Next. the operational request to an engine is explained. Here, when brake equipment does not 
operate normally with heat, the processing for stopping vehicles in the state where brake equipment 
is not operated is explained to an example. First, based on the information inputted into the 4th 
hierarchy's engine performance commanding part via the whole brake operation deciding part of the 
2nd hierarchy of drawing 5 w ho mentioned above, it is judged whether it goes into brake traction 
control mode now (S810). the case where it is judged with not going into brake traction control 
mode at this time — (S810:NO) — processing is ended as it is. 

[0148]On the other hand, when judged with going into brake traction control mode, it is judged 
whether (S810:YES), then the brake traction inhibit flag set up beforehand are set to ON (S820). the 
case where it is judged with the brake traction inhibit flag being come by off at this time — 
(S820:NO) — processing is ended as it is. 

[0149]On the other hand, when judged with the brake traction inhibit flag being set to ON, 
(S820:YES) and a fuel cut demand are set up (S830). and this demand is transmitted to engine ECU6 
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via the communication line LI for critical information (S840). Above a gearbox operating-command 
part and an engine performance commanding part perform predetermined data processing, and the 
function which transmits each controlled variable which is the result of an operation to ATECU7 and 
engine ECU6 via the communication line L1 for critical information corresponds to the function as a 
critical information transmitting means. 

[0150]Next, each ECU explains the important processing carried out in response to the instructions 
from other ECUs. This important processing is carried out in engine ECU6. ATECU7. and brake 
ECUS. First, processing by engine ECU6 is explained. Processing by engine ECU6 is carried out on 
the 4th hierarchy of drawing 3 , and the procedure is shown in the flow chart of drawing 14 . 
[0151]First, it is judged from other ECUs (manager ECU10. ATECU7, brake ECUS) whether there is 
any input of critical information to the 4th hierarchy's engine important motion-control part via the 
communication line LI for critical information (S910). At this time, when judged with there being no 
input of critical information, the demand of (S910:NO). the throttle opening by general processing, 
fuel oil consumption, and ignition timing is outputted to an actuator (S920). 
[0152]Since it is understood as it being the information which requires (S910:YES) and torque 
reduction on the other hand when judged with there being an input of critical information. In the 
required power by general processing, and the critical information from manager ECU10, ATECU7. 
and brake ECUS, Most, an engine torque sets up instructions of the throttle opening set as low 
torque, fuel oil consumption, and ignition timing, and a safety side that is, outputs to an actuator 
(S930). 

[0153]Next, processing by ATECU7 is explained. Processing by ATECU7 is carried out on the 5th 
hierarchy of drawing 4 , and drawing 15 and gear change important operation are shown for the 
procedure of lock-up important operation in the flow chart of drawing 16 among the processing. 
First, the processing about lock-up important operation. As it is carried out in the lock-up important 
motion-control part of the 5th hierarchy who showed drawing 4 and is shown in drawing 15 , First, it 
is judged from other ECUs (manager ECU 10, engine ECU6, brake ECUS) whether there is any input 
of critical information to a lock-up important motion-control part via the communication line LI for 
critical information (SI 010). At this time, when judged with critical information not being inputted, 
(S1010:NO) and lock-up pressure instructions of general processing are outputted to an actuator as 
it is (SI 020). 

[0154]On the other hand, when judged with instructions of lock-up opening being inputted from 
brake ECUmanager ECU 10, engine ECU6, or 8 as critical information, (S1010:YES), Lock-up 
pressure instructions which will be in a perfect lock-up OFF state promptly are outputted to an 
actuator (SI 030). 

[0155]Next, as processing about gear change important operation is performed in the gear change 
important motion-control part of the 5th hierarchy of drawing 4 and it is shown in drawing 16 , First, 
it is judged from other ECUs (manager ECU 10, engine ECU6, brake ECUS) whether there is any 
input of critical information to a gear change important motion-control part via the communication 
line LI for critical information (S1 110). At this time, when judged with the important operational 
request not being inputted, the request command of (S1 1 10:NO) and general processing is outputted 
to an actuator as it is (S1 120). 

[0156]On the other hand, when judged with the instructions about gear change being inputted from 
brake ECUmanager ECU 10, engine ECU6, or 8 as critical information, the gear ratio according to 
(S1 1 10:YES) and the instructions concerned is set up (S1 130). In this case, even if it is a case 
where another gear change is carried out, for example by the last general processing, gear change 
by this processing will be carried out compulsorily. A big shock may come out or a clutch may 
damage such gear change. For this reason, although it may be the processing which is not carried 
out in general processing, Since it will always be in throttle full close and a fuel cut state by engine 
ECU6 by processing by manager ECU 10 and brake ECUS, Since transmitting torque is small, in order 
that a shock may require being stopped comparatively small and urgency, even if it is big and 
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shocking compared with general processing, from unavoidable Reasons, the shifting request 
concerned is accepted as it is, and is carried out. 

[0157]However, since it is necessary to set up clutch pressure and line pressure so that a shock 
may become small if possible and clutch breakage can be prevented in this case. It outputs to the 
shift solenoid instructions for realizing such setting out. a line pressure command, and a clutch 
pressure instruction actuator (S1 140). These line pressure commands and clutch pressure 
instructions are carried out by referring to the map set up for every gear change kind tuned up with 
the real vehicle. 

[0158]Next processing by brake ECUS is explained. Processing by brake ECUS is carried out on the 
1st hierarchy of drawing 5 . In this processing, from other ECUs (manager ECU 10. engine ECU6. 
ATECU7). When there is no input of critical information to the 1st hierarchy's brake important 
motion-control part via the communication line LI for critical information, the demand braking 
torque of general processing is set up, when there is an input of critical information, the demand 
braking torque is set up. and it is processed by general processing after that. 
[The 2nd working example] Unlike the 1 st working example that mentioned the automatic 
transmission above in the point constituted not as the multi stage transmission (AT) 4 but as 
nonstep variable speed gear (henceforth "CVT") 4'. this example is the same as that of the 1st 
working example almost about other composition. For this reason, the portion from which the 
contents differ by changing AT4 into CVT4' in this way. That is. general processing by CVTECU7' 
which controls CVT4', important processing in connection with CVT4' within manager ECU 10. The 
setting processing of the critical information transmitted to engine ECU6 from CVTECU7' and the 
processing which engine ECU6 carries out based on the critical information from CVTECU7' are 
explained. 

[0159]First. the general processing by CVTECU7' is explained. Drawing 1 7 is a block diagram which 
expresses with a functional block the control management performed in CVTECU7'. As shown in the 
figure, the control management by CVTECU7' has four hierarchies' composition, and the general 
processing is performed mainly in the 1 st, 2nd, and 4th hierarchies. 

[0160]First. in the 1st hierarchy's whole CVT operation deciding part, lock-up state instructions, a 
CVT set gear ratio, and CVT transmitting torque are set up according to the demand engine torque 
inputted via the communication line L2 for general information from manager ECU 10, a demand 
change gear ratio, and a demand lock-up state, respectively. 

[0161]In order to realize a demand change gear ratio, when transmission control needs to be 
performed newly, specifically according to the state of the present gearbox, a CVT set gear ratio is 
set up in consideration of an acceptable change gear ratio. For example. OBAREBU prevention etc. 
are taken into consideration. Since lock-up state instructions cannot make a lock-up mechanism 
turn on depending on a situation even if the demand lock-up state mentioned above is the demand 
which makes a lock-up mechanism turn on. they consider these situations and set up lock-up state 
instructions. Specifically with the low vehicle speed, it is necessary to turn off a lock-up mechanism 
for engine failure prevention. For this reason, even if a demand lock-up state is the demand which 
makes a lock-up mechanism turn on, in a low vehicle speed region, lock-up state instructions are 
set as the lock-up state OFF. and lock-up state instructions are set as the lock-up state ON 
except it. 

[0162]Since the size of the torque transmitted by CVT4' with an engine torque, a lock-up state, and 
a change gear ratio is decided. CVT transmitting torque is set up based on these. Specifically, what 
carried out the multiplication of the torque increase width ratio and CVT set gear ratio of the torque 
converter according to a lock-up state is set up as CVT transmitting torque to an engine torque. 
[0163]In the 2nd continuing hierarchy, lock-up processing by a lock-up operation deciding part and 
gear change processing by a gearbox operation deciding part are performed. First, at a lock-up 
operation deciding part, the operation of the controlled variable in lock-up processing is performed, 
and the operation of the controlled variable in gear change processing is performed by a gearbox 
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operation deciding part. 

[0164]In a lock-up operation deciding part, it is ordered [ when lock-up state instructions change, ] 
lock-up clutch pressure so that a shock may not occur, and a lock-up state may change gradually. 
The bonding pressure of a lock-up clutch the case where it is the maximum specifically A perfect 
lock-up ON state, The case where the bonding pressure of a lock-up clutch is the minimum is made 
into a perfect lock-up OFF state, In lock-up state instructions, in the case of a perfect lock-up OFF 
state, a perfect lock-up ON state or lock-up state instructions maintain the bonding pressure of the 
lock-up clutch as it is in OFF by ON. On the other hand, or lock-up state instructions are not 
perfect lock-up ON states in ON. when lock-up state instructions are not perfect lock-up OFF 
states in OFF, the bonding pressure of a lock-up clutch is risen or reduced with the inclination 
defined beforehand, respectively. 

[0165]Next, in a gearbox operation deciding part, the Bligh Mari pressure instructions for preventing 
a shift shock and a slide unusual at the time of gear change, secondary pressure instructions, and 
the amount of input-torque adjustments are computed. Since a change gear ratio is decided by 
balance of primary ** and secondary pressure, it is a range to which a CVT input torque is told, 
without a slide arising within CVT4', and, specifically, both are set up. This setting out refers to the 
map which set up primary ** and secondary pressure according to the CVT input torque, These 
primary and secondary pressure are set up, and it is carried out by adding the feedback term 
that the difference of a actual CVT change gear ratio calculable from the ratio of a CVT set gear 
ratio to input-and-output number of rotations to this becomes small. 

[0166]Then, in the 4th hierarchy's gear change important motion-control part, and a lock-up 
important motion-control part. When the demand (critical information) of the important processing 
mentioned later is not inputted via the communication line LI for critical information, primary 
:4c^:|c:fc:|c3fe, socondary pressure instructions, and lock-up pressure instructions are outputted to an 
actuator corresponding as it is. 

[0167]In the above, a whole CVT operation deciding part, a lock-up operation deciding part, and a 
shift operation deciding part correspond to a controlled variable computing means, and a gearbox 
important motion-control part and a lock-up important motion-control part correspond to a control 
means. Next, the important processing which manager ECU 10 performs to CVTECU7' is explained. 
[0168]This important processing is carried out in the gearbox controlled-variable operation part of 
the manager control section of drawing 2 , when the gearbox sudden deceleration flag described in 
the 1 St working example is ON, and a demand change gear ratio and a demand lock-up state are 
determined that it will realize required deceleration. This processing is shown in the flow chart of 
drawing 18 . 

[0169]First, throttle opening full close and the actual condition possible deceleration realized at the 
time of a fuel cut are computed (SI 200). In a present change gear ratio and lock-up state, this 
actual condition possible deceleration shows the size of deceleration realizable only with the 
slowdown treatment in an engine, and is set up according to a change gear ratio, a lock-up state, 
and the vehicle speed. 

[0170]Then, a gearbox decelerating deviation is computed as a difference of actual condition 
possible deceleration and required deceleration (SI 210), and the size is judged (SI 220). And when it 
Judges that a gearbox decelerating deviation is [ the required deceleration ] smaller than more than 
zero, i.e., actual condition possible deceleration, it judges that required deceleration is realizable only 
with (S1220:NO) and the slowdown treatment in an engine, and processing is ended. 
[O171]0n the other hand, when a gearbox decelerating deviation is judged as less than zero, i.e., 
actual condition possible deceleration, being below required deceleration in SI 220, (S1220:YES), It 
judges that the controlled variable for the torque reduction by transmission control needs to 
compute concretely, and the maximum serious ** machine deceleration at the time of setting up the 
change gear ratio which can be first set up in the range [ OBAREBU / range / to the demand 
change gear ratio of the actual condition by the last general processing ] by a lock-up OFF state is 
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computed (SI 230). This maximum gearbox deceleration is obtained by referring to a change gear 
ratio, a lock-up state, and the decelerating map beforehand set up according to the vehicle speed. 
[0172]And the gear ratio and the lock-up state of realizing the maximum change-gear-ratio 
deceleration are set up as a demand change gear ratio and a demand lock-up state, respectively 
(S1240), and it transmits to CVTECU7' via the communication line LI for critical information 
(S1250). Next, the important processing which requires the operation to other ECUs in CVTECU7' is 
explained. 

[01 73]Here. when adopting CVT as an automatic transmission, a change gear ratio from a viewpoint 
that returning to the low side most is desirable, by stop. When a change gear ratio cannot be most 
returned to a low by stop by a slam on the brake, assistance for returning a change gear ratio to a 
low by raising engine torque is carried out. This processing is carried out along with the flow chart of 
drawing 19 in the other component commanding parts of the 3rd hierarchy of drawing 17 . 
[01 74]First. a standard change gear ratio is calculated based on the quantity of state of the vehicles 
inputted into other component commanding parts via the whole CVT operation deciding part from 
the communication line L2 for general information (SI 310). This standard change gear ratio is an 
index forjudging whether a change gear ratio can return to the low side most by that stop to the 
present vehicle speed, and the vehicle speed is beforehand set up as a parameter. 
[01 75]Then, this standard change gear ratio is compared with the present change gear ratio of 
CVT4\ and it is judged whether the present change gear ratio is in the high side from a standard 
change gear ratio (SI 320). At this time, when judged with there being no present change gear ratio 
in the high side from a standard change gear ratio, it judges that gear change only by (S1320:NO) 
and CVT4' is possible, and processing is ended as it is. 

[01 76]It judges that gear change only by (S1320:YES) and CVT4' is impossible on the other hand 
when judged with the present change gear ratio being in the high side from a standard change gear 
ratio, and assistance by engine control is required, and a fuel increase-in-quantity demand is 
continuously set to throttle opening desired value (SI 330). In this case, although the one where an 
engine torque is larger is good for moving a change gear ratio to the low side for this reason, since 
there is a possibility of falling into the situation which a car accelerates, for example in a slam on 
the brake when a throttle opening and fuel are increased too much greatly, as for these values, the 
suitable value is set up based on the real vehicle evaluation result. 

[0177]And each value set up at this time is transmitted to engine ECU6 via the communication line 
LI for critical information (SI 340). In the above, other component operating-command parts perform 
predetermined data processing, and the function which transmits each controlled variable which is 
the result of an operation to engine ECU6 via the communication line LI for critical information 
corresponds to the function as a critical information transmitting means. 

[0178]Next, the important processing which other ECUs carry out is explained in response to the 
information from CVTECU7'. This important processing is carried out in engine ECU6 and 
CVTECU7'. First, processing by engine ECU6 is explained. Processing by engine ECU6 is carried out 
on the 4th hierarchy of drawing 3 . and the procedure is shown in the flow chart of drawing 20 . 
[0179]First, it is judged whether there is any input of critical information from other ECUs to an 
engine important motion-control part via the communication line LI for critical information (SI 410). 
At this time, when judged with there being no input of critical information, the demand of 
(S1410:NO). the throttle opening by general processing, fuel oil consumption, and ignition timing is 
outputted to an actuator (SI 420). 

[0180]It is got [ whether on the other hand, when judged with there being an input of critical 
information, (S1410:YES). then this critical information are only the inputs from CVTECU7', and ] 
blocked, and it is judged whether there is any input of the critical information from manager ECU10 
and brake ECUS (SI 430). When judged with this critical information not being only an input from 
CVTECU7' at this time, in (S1430:NO), the required power by general processing, and the critical 
information from manager ECU 10 and brake ECUS, Instructions of the throttle opening most set as 
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low torque, fuel oil consumption, and ignition timing are set up, and it outputs to an actuator 
(SI 440). 

[0l81]On the other hand, when judged with this critical information being only an input from 
CVTECU7', (S1430:YES), According to the information from CVTECU7'. a throttle opening and fuel 
oil consumption are set up, the timing in general processing is set up about ignition timing, and it 
outputs to an actuator (SI 450). 

[0182]Next, processing by CVTECU7' is explained. Processing by CVTECU7' is carried out on the 
4th hierarchy of drawing 1 7 , and the procedure is shown in the flow chart of drawing 21 . First, it is 
judged whether there is any input of the critical information which passed the communication line LI 
for critical information from other ECUs (SI 510). At this time, when judged with there being no input 
of critical information, instructions of (S1510:NO) and general processing are outputted to an 
actuator as it is (SI 520). 

[0183]When are judged with critical information being inputted and (S1510:YES) and this critical 
information are the things about gear change on the other hand, The change gear ratio according to 
the critical information concerned is set up (81 530), primary ** and secondary pressure for realizing 
the change gear ratio concerned are set up, and primary ****** showing these and secondary 
pressure instructions are outputted to an actuator (SI 540). 

[01843Since it is the same as that of the case of AT4 shown in the 1st working example ( drawing 
15 ) about processing in case critical information is a thing about a lock-up state, explanation is 
omitted about this. In the vehicle control system applied to working example of this invention as 
stated above, When the critical information which requires emergency to other ECUs occurs in 
engine ECU6, ATECU7, CVTECU7\ and brake ECUS, This critical information is directly transmitted 
to ECU applicable via manager ECU10 by the communication line LI for critical information. For this 
reason, the control means of ECU which received the critical information concerned can control 
promptly a component (the engine 2, AT4, CVT4'. brake equipment 5) corresponding based on this 
critical information. Therefore, in the conventional vehicle integrated control system, the response 
delay produced by passing manager ECU in detail is not generated, either. 

[0185]Also in manager ECU10, when critical information occurs, A decision of the usual indicator of 
operation to each ECU through a drive system, a braking system operation deciding part, and a 
drive-system operation indicator deciding part is not made, but suppose that the control command 
or controlled variable corresponding to critical information is directly transmitted to each ECU. For 
this reason, it can be made to control promptly to the part to which the determination of this 
indicator of operation was abbreviated, and the control means of each ECU. 

[0186]Since the communication line LI for critical information which transmits critical information is 
constituted as a communication line for exclusive use, it is also rare for communicative traffic 
congestion to arise, and critical information can be transmitted more certainly and promptly. As a 
result, according to the vehicle integrated control system shown in each above-mentioned working 
example, quick management can be carried out to the state of emergency of vehicles, and that 
action can be kept stable. 

[0187]As mentioned above, although working example of this invention was described, as long as an 
embodiment of the invention belongs to technical scope of this invention, without being limited to 
above-mentioned working example in any way, it cannot be overemphasized that various gestalten 
can be taken. For example, in above-mentioned working example, in order to explain the vehicle 
control system of this invention briefly, explained to the example the system for carrying out 
integrated control of the engine 2 which is a component of a vehicle drive system, AT4 or CVT4', 
and the brake equipment 5, but. For example, of course, this invention is applicable to the system 
which carries out integrated control of auxiliary machinery and various components in addition to 
this, such as an air-conditioner, similarly. 
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2 

x'^'^0>Wfmm^m^r % tc^omm&^^^r^m 

3 ^-rntt^c iaSx<^mii «^^*ij^ai ;^ -7^ 
A* 

30 x^mm<m%^^mmc^^ht. mt^mm 

m-^i.^tc^f^i^tL-m^'t i>\^^c^ •ecr>ii[B«tcpjiag!jmg§f 
[ itm. 8 ] mmfmmm^L u x . mi^mw^w. 

%,L \^x%m^%^^ntdm^^^^^^wmir^n 

50 ftmm>i:^s mz^mmi:.KsXW^tXL%W.^t%tc'^ 
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3 

A, 

m^^^:hm^mt. max > s> x^^H^^D^istb-grB 
$t^^eo4g^^. @ria£^i»^(^*ciiria£xig4^ 

[ ig^K^ i 2 ] i<iiai$6S^!g^»(tmi<!: 1/ r . m^aim, 
i (./ Tm^^<:4§tt ^nfcvi^--^ ^s^*iJiMr 

m/jmrn^t. msEmfammtoxmmi^cmm^stxfcm 



(3) 111^2002-36 9 1 9 

4 

^miam^^m^ i o Xmia^t}P\^Ssimc^^itr h ^mi>^ 
[ 155*^31 1 5 J iyiatt:;5§<iiai^?5>^Bij^«i^ ^nmij^^ 
[i5*3f 1 6 1 mwL^^^-t>^%mmc\t. s^^-c- 

30 Ai^ixjo-^g^^^. HusaaiSiift^iot:. B«iagg«*:^^^. 

^g^^, mria®ig*S^iU'C, |ijga^iga*MiMT-63: 
1 7 tcia^jtoC-mM^^giJiai^'^^ 

[ii:^^ 1 9 ] m^wz (Dmmmrj^m^mitt. mm 

^tri>tmm i - 1 9cr;.c»'m?!>x<:iaS8comii«S^*l 
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[ 0 0 0 1 ] 
[0 0 02] 

[ 0 0 0 3 ] mit. ^mw- 10-25 0 4 1 7 ^-^ria 

ccf^^ $ n?^c»ii«fe'&* W i^'X r .i. Cfc*. ;f- > t> > a 

[ 0 0 0 4 ] c <D ct ^ tc. *M<o*ij«tti^*«»«^:^5iir 

c i 0 , ii ^ cC'».^f!a«:«M^f sa^iO^t? * 
[ i) 0 0 5 ] 

[ 0 0 0 6 ] nut. n^t^Mm:H<om.nt(omm. 

-^ACC < Adaptive Cnnse Conirol) %^\^^'^M^ h 



4) 4#l^20 02-3 69l 9 

6 

M^e<:cfc'2>ii^i*. ^-(D^igSS (Slight) ^iffc^^M^c^ 

•^g O N CCT rit t:>n^o 
[ 0 0 0 7 ] OiO^O, ■-«B<JtCCn6©»lJiai<^>/<:i^/<D>a 

- 57 ?:Sgi4i/c iy\:cimx'^rj,{,^ti^'> mux 0 <>s< aft 
^ ^ l^X'^^^$t\Xl^i>^:'!?ti:mmx'^t. $ *s(<:ii<tti: 

[0 00 Q] ^tc. *iteBS5i^<3[>.l8lSf^;S^<7>''h$^CBS®CC 
it. x->l»(O^X^'^Y'^i'i?^mMLXMM'^^'^^ 

f L^cito fe X > s5 >*iiai«ifS*fgB(^:»f 1/ t:^ nii: V 

30 6'tC<<*o 

a tr >'i'^<: 2fc iSS ^ r ^-cc'^f fco»$B < §gB 

10 oil] C(DJ:'yfj:mUU:m^xrji:^ti 

ti>^X' ^ ^ tcf -S C i & SB^J if 
[0012] 

iiaSgc>^M^^$tiiai^>;^7"Atc4j<,»Tii, 
50 m^$t)^^^^''»iii»>t^. $m^^$iJiais^<^:«:i<> 
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Ur>x, -^mM<ot^y^'ri^ic^i^xh. mi^ofci(^t^ 

[ 0 0 1 4 ] I't:, ^^ic^^jmw\'m^^ci^\,^x 
o. m&si^mK c(7>mm'^t^^r^^^xmmkm^^nm 

imi'cmr^i^x . i^o>m^m^M^mcn o xm^^r 

Xkt . ^m^mfhO>i^iW^^M^^'^<C'Mmc ^ii^m 

[ 0 0 16] cntc^i/. mf^mmic^i^^x^^^nn 
mpmisimu. c<^>M^fji?fi^. -?4-i>i'^^a»^ 

!m^Pi^^(C'mm^mt . c o>mm\^^^^^^^ ^xm 
icsr^^f^^m^vM,^('cmm^i>ct/>^xi^h. co>^ 



5) ^1^1^20 02 -3 69 1 9 

s 

f,C^0X'^1tn^^^%Cti>'^X^. <:o>mm^'S:m 
I i) 0 1 9 ] ±i20Cial*r t*. !hi>m^^^Mmmcx 
rSSW^Offliiv^O t ^ji>^Xi^ ^fnmc-:>**^xim 

ufc/>\ ^ - ^5 V mmmcxM^^m^^T 

10 ^. 

[ 0 0 2 0 ] T'ti^fe. iB>K3i2ia?!toc:'^4^^-^^M'*iJiai 
mf^f>^'if^mm'> ^ >^:f\'iyx^mofcm^^^^<o^n^n 

[0 02 1 ] -eur. lami^^m^m^^^iy^Tc^ib 

^isiK^ft^igi^^. c:(7>-s§«is^:. mmmikit^m 
[0022] cojfc^. mzo>mm^nmitm^itt. m 

[ 0 0 2 3 1 f*. ±Mm^^^^*x. mfamm,m^mm 
mmi'cMox'^m^^^^i^kt. -i^(omfa^^^\^ 

$mm\xpAf^(D»ms:^im^ ^^^^tn^ctiyx 

[0 02 4] UiOH/. C(0<t.'yiC^'^>-l^^PimU'^— 
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9 

[ ■:) 0 2 6 ] ^tc. ^ 4^ - *ijiaisii<Lti.'?3cfiSBfliai^ 

m.ni^mt^pi^6oxi>^^*o c(o^. m^m^m 
^tLxj^m^tifcmmm^^m^^t. c<7>^.murc 

.•d$^iSMai^<z:«§«liais>*5S^&-*/rT ^ c <!: w < . <-<o 
C 0 0 2 8 ] f^. -74^ - -t^j^ijiai^5:cMfi.^^S»fl^ai^ 



6) 4$l^2 0 02-36 9 1 9 

10 

[0029] Finite, #S?fi&f^^*ijiWSlWs, m^lf ISi 

X. cn^^^muLmr^i^^tcmm^^^^nr^j:'^ 

[0 03 I ] ^CX\ I#5t^)[i7iaw©<^:5w:. J:g2*lj^ai 

< prmfkmici&rsvf ^ ^ ^UiiHijfM^ i ^ c i t 

[ 0 0 3 2] ^ tc. ±IS^^W«ft<^^ 0 i 0 <?>^^*^^<l; 
[0033] C^'Ji^frCgifiS-r^C^r. ^\tbtc:/i- 
[0 03 4] CCC:'J:^CCl56£-r^Cir. iSii^f't^u: 

50 m^. fbf)pmmf^PimT6nm^^^^^tLx\t. 
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n 

[0 03 5] l^ic. h jU^5rr3>.»v-:5?^{i;tA:.^iiatC 

[0 03 6] LiO^(./C<otfi^i*. a i^r ^f^b ci^^ 
Jig ^ ( <: I i . (D^ 0 0 ^ift b t - 

MSIl-^^ h .'t' i7 l:3:>^^Jft 5 n V < V 9 . iix > s-^ > 

fitp /J ffl»Jiai^3^>V X > ><5!:'iS:%H#(^^m^:^.^ ^ Hi * 

[0037] CCC'Jt^tdSfiSl'f. x>i>> hJl-i^C^B 
iS:m<:D i' i?7^^'7ai#^»?KJ?T*C^ocj:0. x>S> 

[ 0 0 3 8] n^\t. MMnm^M^^^^^^^oMmeh^ 
ccti c i -So c <7><L # tc p ^7 r V 1/ c c 

«i^=§:TW'r*fSa>P ^ 7 > P 

[ 0 0 3 9 ] ^ C t?. Ift^JS 1 2 tC|2?jt<?> J: ^e<: . %m 



C?) 4^^2 0 02-3 69 1 9 

is?: t? * cc-r-x > > A ^ --}\.^mi&f ^cti>^ 

[ 0 0 4 0 ] It /c, ±i^u^<:r > *o .;> i^atfeCC-iS-^. 
7'b-^-iftSe^cr:^*ijj&*c*l^?5>^p ^ otcm^ic\t. 

^x>*>>^b-+;^tc:<^; Dmit:f>io 5? 

oci*. x>t»'7'u-^/j^Ttf^^g. Tnft5*>3s:ii 

[ 0 0 4 1 ] « C X\ 1 3 tCl2?)t<0ct 'yiC . $w 

[0 04 2 1 ccc'cfe ^ccurr i?ar6^f^fi*$ 

u - + tc 0 l^xh* ^cic^ji^fc?: ^ t> p - * ^cM-tt 
x>s»co i?^ssg«>^c: i'ca^iilt 

( 0 0 4 3] ^CX\ tmm 1 4 oclaSt<^)J: ^i<:. Slii 

[ 0 0 4 4] c&^. ^ij^m^^^Mw^^m^:^^ 

ir>fj, ^ X > ^i^m ofc^^i^ \t. e?);^*ijiaig|ioc*Jiai 
m^tox. S^tlll8ccS'^3fx>^^>>c>ggS!i:^?:]gsao 

fir -si^siaieswiai, cc-ri-^nf <ti> -^^m^r^ c 

[ 0 0 4 5 ] ^fCs MMi^kt. UMt^iOm'^tiDm 
[0 04 6] ^CX\ C<0^:1>rj:mM(a6i.^X{t. 

50 ^.i 6icmn<^^:'bic^ T7^.^i>^mm^^Mox. u 
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13 

[0 04 7] CCC'cfc^tcSR^T^Ci^C. ^^^-^^-^$1) 

[ 0 0 4 9 1 « U r , c © c^: ^ ggi?):^<^>«ai;S<JiWir'ii 
nm%^Li.^x. ^sia^Mtw-r^s: 

[ 0 0 5 0 ] ^ 6 CC , C n^C €l^?^iO«iSr' * 't£ t ^ J: ^ 

^ i 1/ r , r b - ^ ^ siriai-r h mmmn^^ "stit 

[ 0 0 5 1] c C' ct ^ cc . iJ^3l*Jiaii<: u - ^^^gtc J: 
C i J: 0 •&w5£!^^(^>S?Jf^oc J: - r ^ G ^<*<^ 



14 

m^kt. ^-momfm'nMm^ t -7 - 1> ^ %mHt ^ 
[0052] OiO'O, ^u\mm0>mi^\t, --pcc'^-x-k 

[ 0 0 5 3 ] C (Otc^. :^^(J>m.Wi^^mz.':^-rJU 

^^^^ ^ ^ -^ - 1> ^ mmmRo-mk(om!a^mnm^ 

[ 0 0 5 4 ] $ :r<:, C<DiS^, ^#3tJ[i 2 1 ^Cia^&or:' J: ^ 

3ifi 7 > i . ^nmyo^i^^^Bmri>—B\^nmM 

[ 0 0 5 5 ] 

[0056] :^mi,e^(OMm^mt^^-TMt. MM 

%mm>^fmmx^i>s.--^t>iy2 m^^ti^^^^) 
t gsteSi^a < ^m^^m ■ ifirmic r a t j ^c^^ > 
4 . T!?.omi^m^7ko>m^m^x'!h ^ u - 5 * 

^WgUit/r. x>*»2. AT4^Xf^i^-^^^^ 

^> . ATECU7 i^m^M) . :?'U-^ECU8 

X. x>l>>ECU6, ATECU7jg:0'au-=5^EC 
Ua(<:>?^0rx>i^>2. AT 4.?iCJ'":?'U-^^g5<?> 
Sif^ll^-Sr^g^T^ ^ - 1> E C U 1 0 
[0057] SECU6. 7, a, lOii, ^H'i?D2 
> - A>6^£*?*»»fS^6 a . 7a. 8a. 10 

a ^tp4:sirc^^'iAAiuxm^:^ntcm^$m^^ v v 
ih^. -eor. cn^sEcue. 7. 8. lOicxt. 
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15 

l*lfi5nA:51liSP6 7 b. 6 1). lObii^^^lHm 
[0058] ^fc. x>S;>>ECU6. ATECU7& 

- 5 i^tt^J^^itar ^SH-te > 1f 35» ^Si^^tiift^ 

S 5 <<:39:t^ ^txfc^nr Kc%m^m^ ^ tbt} 

^^fc^<J>m^Kta:b^e c, 7c. a c ^rtj^^nt: 

[0059] «0r. jr->f^>>ECU6a>lf^Atii;^^ 
^ i it^c: , JL > - ^ > 2 (D^y^^^i^cm-M 6nfe > :^ ^ 

*Il^Mlcc'ft:^^><^>ssr 5? * * $ nt:*r * 

[0 06 0] ^fc. ATECU7<Off#Affi;^SU7 etc 
I*. AT4*wfi£'^^>h^l'i?^>'»^-^f*^j=>!^-^*8-^<^> 

[0 06 1] yb-^ECua<^<a^Aai;^3^ 



(9) ij$l^2 002-3 6 9 I 9 

16 

=&?f ^ fea^>cc)'7' u - 4^ r ^ 3. X - ^ 5 nr 

[0 06 2 ] %tc. Mm^^^^\t. isw?«. ^g. 

10 [0 06 3l«Ur. ilft^-YVLi*. Wm^^^ 

^ h mm^^mmt ^ ^ > l i i , ^ t\\!)sSr<7>\m^i^ 
h-m^%m^{% 7 L 2 1 i^- $ *j 

-'fli'tS#ftmii<t^^>L2ti. x>*>>ECU6. 
A T e C U 7 Jb^.O^:?' U--* E C U 8 i0^6^{a $n/cx > 
t»2, AT4^.0"7^U-=t^^S5<Z:'g?rf1^«IIR*. 
- i^M' E C U 1 0 tdiHiS^ <!; ^td . C <DSii1f 1^16^:^ 
l^S[«o't:^4''-2''frECU 1 OA^^TEbfc*mg^+*, 

^Ecue. 7. accGST^o 
[ 0 0 6 4] --h. ^^mwm%v > l n*. 

20 -t^^ECU 1 03:>^fS3l^ff 5nft:mplS4S^. SECU 
6. 7, atcgis'^'^iftf^. cn^ EC U6. 7. 8 

[0 06 5] {^ai^^J:^^^. ^ECU6, 7. 81*, 

^i<^ ^i-enenx > t> > 2 . a t 4 u - * 5 

30 [0066] -eUt:, ^ECU6. 7. 8, 10^<:*}t,^ 
r. i^4A3aigP6a, 8a. !Oai*. t^*!>-rf^ 
M^<:tSifp5$ny'CB<Jiai'7a^^^AtcSt<.v x>^:»2, A 

[0 067] vtec:. cn^SECUe. 7. 8. lOtc 

[0068 ] -^^fitc->i^T. Ji|2 -la5tc:^ 
r-^-^o '^W^^<^^'^^. ^^''-^'M'ECU 1 Otcj: 

50 -3p§sccfe<,»c;^^fsn'So 
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[ 0 0 6 9 ] ^ r\ 1 mm(omm±\tm%^'&nrc 

mii<![:*f1fWI$R. Tat>' i"- >'t^9 ;0'^E>A^5 tifcf« 

[0 07 0] T't£^:>fe. CCrii, b-y-tr>1f9tcj: 
^tf^>C-:bi^^ACC ( .Adaptive Cruis<2 Ccntn:^!) $8 

[0 07 1 ] mtm^CXt. ACCX-Y ■p=?^7!>^OF Fa><!; 

-b > c- /cT^ u - ^.•K7>tei^scc:fc; t; /c5^* 

[ 0 0 7 2 1 A C C j:^ ^^O-^ O N<Oi^§S C\ T 

[0073] 56tC, ACCA-^ i'^:$^ON<Dl^iE3n:\ 

i^kt . A C C %m^c i; ^ TEtf =5:^ - A(<: g B<^> 

ig^.^ j^^ i.*X ^?Tf * C <!: U C ^^><l: U . ± 

[ 0 0 7 4] ^<.^r. ^2F§®o§gs?)m - *tJfii>^£^ii^i^ 
-mj^xxt. i^im^i^y^^wm^xwc^^ntc^^ 

[ 0 0 7 5 ] ^ftfi'ijocii. ^jI^>lfiOi1#ffll.A:*ii^ 

H?: Li>i^&C kt%m7k b>li? «r I&:XeT^ C i ^>o 
[ 0 0 7 6] M3ll@<^.^IIS!l^ttmg^tj^^^ 

OFF) -en-ensif^^^tfi u ccc'ie35cx>t>> h 



.0) 1^1^2 002-369 1 9 

18 

[0 07 7] Af*ff9tCli. *3S-b>t^iO%tau^c$ai 

SgSJl^ h .'U p3}^S:m Cl^# ^sfcm^ A T E C 
U 7 iO.^-^^tt$e^3l{I^ > L 2 />(..r7v/j5nA: 

10 ^T-So 

[0 07 8] -eur. CC'<^:^tCsft5E5nA:i^>J?x>i^ 
-SrATECUT'N, f!;5k§ljg^) h jU J' €::ru- + E C U 8 

[ 0 0 7 9] i*. ±iatc^ac^t:. ^^miiv^-um^ 
> L 2 ^ixi^x'^^ ^^tif^s -mmmz^nt i/ 

[0 08 0 ] x>^^>ECU6ecfet^^-S55ASi 

\i]?xm2mm^c^^'xm=i^nh. 
30 [ 0 0 8 1 ] s «ri its<^>x v^^^^i^^ttf^tf^^^ 

tr-v*. ^-t-i^'-t'ECU 1 03:>^^=>— Mte^Jiilfi'^'V > 

( 0 0 8 2] M,\tm^c\t. p3^x>f^Ji^ h >7e<:s-:^c* 
r 'J > yf^^flilfi'&iKE L . X > >i[Ei^ifei eftA2i 

X. C<?>i*iSr*SnA:S'l»>drrtl*54S^^lt*^ 

[ 0 0 8 3] '^K^x. mzmM<^^^^m^m%iktmx 

[ 0 0 8 4) Af*fl^ocli. pgtAD h iimtSL^Wtm.^ 

50 ^n-sxD-.' h-^i^eaft***!). cn€:^3i^xD:;> h,'UBa 
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(11) 

19 

[ 0 0 8 5 ] -If. ^im%^^»n^wcm.^^^ic\t. 

#SC'?£ffcS^ . i^t^i^SI^ ^ ^ > - i l/C >t^«>A: 
[0086] c ^> oxw:s^^infc^.'k i 

[0087]^. JilStdiStir, x>i.'>^**:^ftS:^ 

[ 0 0 8 8 1 * -r. M 1 mmo>A Tmtwr^iE^v 
2^nuxAt):$nfcmj&<om^j-:yt''> V . fi^R 

-^^^ 

[ 0 0 8 9] M.\tmc\t. m^'SL^it^^i^'^ ^tc^ 
U<0^tSk(K>W.^i^St. OX^l^?s.iri^^ttiiWM^^M^ 

[ 0 0 9 0 ] ifc D 5? r ^'ttfiSji^ii. m^uc 
^f^x^^x^. \-kmc^:^x\to y-yMm^o 40 

[ 0 0 9 1 ] ^\tm^c\t. ^M^\t> 3 y t?^n±(Ofc^ 
i,cu-^>?ry^^m^o?¥rhCL/i'^*£^^.tr^^o c 

o-^iPT y ^'\K9^0 F F <<: iS^ , « tilil^^f iia '^t?r 

y ^mM^^^ Uyp7 -? ^M^mO N (CtSCm.t ^ ♦ 50 



^$fc120 02-369 1 9 
20 

[ 0 0 9 2 ] Ifc fc. I^S^iiar-icigf ^ h .'U i^CO-Tt* 
ic^:f)r?i:^^<OX\ ATBi^V ctihiizUr^l- 
X. ^y tfT-^^^mmt^c^^lS^tcV Jl^::i>^*<^ii<Ol- )l 

1 0 0 9 3] ^c^r. ^zmmo>>mmm'^i^^\'p^^ 
^xict. mimmvo>^m^^^ix. Aimm^TcEEx 

coc'tg-^. AT<C'K^mtt^^'y ^ vu^-Y k<don/o 

tc-:>c^t:(*, ]pmS<0«^t?*>*ATS^iSajpR-S:* 
JiT^J:^. t'srhvu>/^'Ka>ON/OFF»^«rga 

[009 4 ] AT'Cfrilr-*^ hJU^li^^>j[£ 

<j>i^^^x^^^<j>x\ ATm^v>\^^^mmcB^X' 
vA-i^mt. AT4<^rtg|lcc:'^^^';>^7>W^'cic^J:^ 

i^m^^^y^^'i^^^^^r^. 

[ 0 0 9 5 ] ^<<*r . ^3 mmo>o '?^ry -7*^^^^^ 

i>^:^(.cayi77 y ^^^m^r ho Mcitmi'C 

it. o 5? r :^ ^ ^ y ^ (Om^K^^^i^i^m^ 
a y "70 NttJl. U-?^r^^iPvy ^CC'SS^ffi 

ii^^A^m^^^a yi7 7 y 7'0 F F«!«i L . P 
r y ^Mtm^^i^O N^C^^P y ^ 7 y 70N t7J)«\ 

m^kto yi?7-^ ^'^rn^^t^o F F X%±n ^,>?r y 

^OFFR^CO^^CCi*. ^(r>Uy^7y-P'?'7'?'i'0 

o\^x%±n'-?>?r y-7 0\\\fMcxriK^. m*^\t. p i- 

^7 -y'Xm^^^tf^O F F X^-^ ^'7^ry-70^^ ^ 
l^xr^\*^^^^^\t. ^^-^^j^tvtdsmx^ y ^ 7 y 7 

[ 0 0 9 6] --n. Slilg^jffi^^^ Ct*. 3eil^^<:p:t 
U^^^Us yH^^iPif y ^mR^f7}±ri>fc^<0^v y 

*E?B%&a&:^t"^o ccC'^J?^ ^ElB^Hli. Aie 
h >^ i? i M-^iCJ^ 1/ fc T rruL^f-ft^m^^ nXK^i>o 
[0 09 7] ?c:rcl,, M^i^^^l^m^Xit. y 
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}i is^^lSr^ t/ r J- > t> > K'U ^7 ^is&^w^ ^ c i 
> E c u 6 ^<^:lg^tc J: 0 l?^T $ n^o!:*i:\ ^ - 

ECU 1 Oti:*tUt:j^S^fl^CX>t»h-^^i>«£t^S?:A;'3 
h ^i' ^?ai^S<!: 0 rs?:^ U . — fl5:m?RS3l<t ^ > L 2 

[ 0 0 9 6] -ii. ±ia^':? h V l-^ K*§^. '^'O 

[ 0 09 9] j^. imc^i^^^X. AT^<*Sim«T£^, 
[0l00]I35ti. '7'b-^ECU8^fet>*Cl«T$ 

[0 1 0 1 1 'm\mm<K>-^\--^nm:Mvm^^ 

ii. -74 i> -fr' E C U 1 0 *=^— fl^1ff*8J^ilft > L 

2 ^ A 1/ r A 5 nA:±tap:g^*J* h ^i- , ^(o^^ 
cc^fur^li (4*1) cc^>*?$n'2>:7'b-^adfei±^gft^ 

^'S&f'F^Jia^'Cv*, r > ^ o ^. assao''^' U - * h ^ 

[0 10 3] ^\%mc\t. . 

^<D ^ ^ -vo>u i? ^Tts - 'U X e> $ ntcm^ 



2) 4^^120 02-369 1 9 

[0 104] f^. ±iati:4a<.>r. -yu-^^i*^!'^^^ 
immminM^h. vt<<:. s^^fstc-^t-^c. ra2 

[0 10 5] m>^o\^^(J>M%mi>^ 

i^siT^o * -r . ^ - E c u 1 0 r-c^m^^^tc 

[0 10 61 |12tC^rc^:^)tC, ^.t>-s>i.ECU 1 0 

'^jmxxt. KCO%m^^^^vmir^^ nr. mi 
mm^'MM-^^Skmsnicx. m-f7Vm^o>m^o>f^ 

[0 107] 2^r. U-5«^-fe>^9;0.'63ift7'-^ >L* 

^ u r A;^ 5 n i i C'iLia86(£^&.a'ti 

0) , cnti. iaaip*»Mi35>^C«:4iMiifl^t3r'*5 

[0 10 8] ^x(c^ '^m^x<j>^m-^^mimtmmKKr 

1) ^m-'^nmr^ ( s 1 2 o> o c<omL^m^mt. 

misntc i>(ox^ . m^n xo^mm^^m^m^^^ 
[0 1 0 9 ] «ur, ier5^sr'<j:>H#r^:o^^ii:*5£HiiJ: 

40 0^c^i*lj^5^A:iS'&e<:t* (S 1 2 0 : NO> . (S^ 
i?^. V'\^--^MmL^'^^^'^XO?ViChX^^^^it^ 

TT^ (s 1 3 0) o mr>xco>i^^. m^mmkm^ 
[Oil 0 ] -^r. ^&w,^X'<ommi>^'imnimmjrf 

X^^tn^^^tlfcm^tCitt (S ! 2 0 : YES ) . ^• 
(i^^p^Mft) ^#ffiT-2> < S 1 4 0 ) o CCr>s^^^?«3i 

SO dci^ii^^s x<om^ t ^sA-mm&omcm ox $ 
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(13) 

23 

0 : YES) . x>i>>|lJ(MC>^tCc^:f)^3i^gfe<L*iJ^ 

filial f^n-s* 

(S 1 5 0 : NO) , x,l^t^'^>m'^^'^V\m^(Om,i& 20 
0 -. YES> , x.>i»m^^&miimm(^Cj:Om^^ 30 

<s 1 8 0 > , toe-^rcoc'ifi^. x>:.>>*iiiaii^3^a 

[0115] s 1 7 otcfec^c- i^>f!^iiri(5>^S: 

I*. < s ! 7 0 : Y E s > . x >t»siiiai<ts:^«*iJiai 

<^>^'CJi«ffMc!:'igtiiy>^aifi^^nvc-ci;mo. 5 etc:/ 4o 
u-4^*jjiaitc<^:^t^3i^*tt'^^o -r^tit?^, x>t>> 

ii7^ir<7>^T'£ONCCT*^ (S 1 9 0) o fJto^C, c 
[0 1 1 6] U±<^J:^<^. Ifli^ict:, x>s>> 



411132 0 0 2-3 69 1 9 

24 

[0 1 1 7 ] ^T. x>:,>>*iliaiS?5[Hi^r'0$5Stc:'^ 
[ 0 I 1 6 ] S-r. ±iaL^<:5:i^teiiji5i^7 ^^«:#pr 

0 ( s 2 1 0 ) . as?^!s:ii«iat«j^':? -7 yiy^or^ Z'^^ 

^^^/f^'^nmrr^ { S 2 2 0 ) o •C-UT. Ki^.'ii^i^ 

•y^ifi>^ot^X'^i>t¥m^nfcm^(m (S220 ; 

YES) . x>s.>>:^Jtnl6fe^i^aC:0.^!£=|^^iigUT'C 

h >\^mSi'^m^^.^l>m^io y h ^g^^ffi;^ 1/ ( S 2 3 
0). cnj=>^M|g«IRffiiift^-r>L 1 *:<rl/^Cx> 

[0119] S 2 2 Occr . ^i^SB^ii:? ^ ^ 

;()^0 F F Vih64^¥l^^n:rcm^i^Citt ( S 2 2 0 : N 

3[ia<iDx>i>^'(Bii5iacc4sc^r;^D-^ hJb^ 

U . X > i> >n ^tSt ^ ^ - ^7 <!:(./ r iSr^ 1/ 
[0 120] ^C^r. CO!:'X>*>>]Sffeh;U^<tB«iii<Z> 

-HSt^aiaifrc J: 0 isr^ $ mc^^ft x > t'o h ,'U t? t <o^v 
;h^x^>t»h>vt^mM:^nti^o <S25 0) . cox 

>s^>> h i?illiiiS^$^J5EBait<t tihmux. x>i> 

[ 0 1 2 1 ] -e i^r, x>s,^> h ju^?os>:>iiift$^^H 

HJ: 9 ^^'h$<,^*t#ite$n:rcJ^^tci* < S 2 6 0 : N 
> ^<?:3lift^RIJ^<:B^]^aI-^^l^^^g^ivt-^$i^8^Fl/, s 2 8 0 

hbJ^i^ mmm^. m oim^^m(Dimx'i7 bet 
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(14) 

25 

6 0 : Y E S > . jr->S^> h.'U P<D\&MO>fc^!^.'k'Si ^ 
I > i^^3!l^<il<<:§St'^^^ < S 2 7 0 ) o 1^. C<Of^.*X 

[0122] 'i^i^^X. tmmi&&^'0Mfi>fc^^<C':^a 

y h >im&^m^^^ (3 2 8 0) . cniix> :,>>isi 

<^'5*>is^$ncc->vt,^t>cC'ii. ^•t^-i^i' ECU 1 0 20 

xmm^^o ^.'^mriS\mm\^^x(09mit. m'sotc 

ff^r4>^ c<D9mi>mB(o^o-'^^^vu:m8inx 
[ 0 1 2 4 ] ^r. Ap h.'L.g^3a[±r^, m^tf 

CC||^$n'2>^l7J^fi^^sifi?^^fflT'5 { S 3 0 0 ) o 30 

MibrSi^igij^JKm^^iai^ < S3 1 0) . •C-<D 
Tv^^^rllJ^-ra {S3 2 0) o -eO'C. iSIi^i^iiS 

3i!gcc:■:^?!>M^^ * i +11^5 { S 3 S 0 : N 

[ 0 1 2 6 ] S 3 2 OCCT. ^ii^^iilgils^i 

^>a^♦lM$tl:^dS'^tc^* (S3 20 : YES) . Sii 

OXJ^^-^h ( S 3 3 0 > . com-m.^^mm 50 



4$ra2 002-369 1 9 
26 

^i^.i^$n^-c»3*a[^ :^*^»(r'5c ioci: Off ^ 
[0 1 2 7 1 -eur. c<rj^'m.^mmmi^W^'t h 
t^r^? -zTij^mt b'cgft^C/ < s 3 4 0 ) . 

»$gWlft^>C>L 1 *^0rATECU7^icffr^ 
[0126] :?'t--+*iJfiHIS^ffl»C<iC'«AiaiJi. ±3d^l/ 

^JScmt-^ (S4 1 0) . 

[ 0 1 2 9 ] «C^r . CCr.SlJtt h .U iitfi * CCC— flS: 

(,^:Sr ^f^^fem Yi\^^t bxmmo < s 4 2 0 > . m§! 

^SlBfl^ilil^Y >L 1 ^ftOX-z^i^-^EC VS^^it 
(S4 30)o 1^. U-fc^fet^'C. x>S>>sf(^aiS 

m^^m^i^rjsy'i--^mmsisiiihmicx. ^^'Aiio 
fcmm&^m^ Lxmrnmrn^m^ -oLi^ftux 

[0 13 0 ] Xlc, x>:,>>ECU6ir'Cf&OECUtC 

Mr^mr^m7^'^i>mm^m(^-:>i,^xsiiimr%. co> 
^^mit. mz<D^toxw3mmx^isk^n. mi 

C(oz?a'-^^^-hicfQ'yx^^^n^. c ex- 
it. **:a^-Kt7)0#;iB^CC:'j:>i>> ^JlPOyM^CJ: 

[ 0 1 3 1 ] ^ r, -fmnmmt'y ^>l2 i^xm i 

^iO'^+H^t-^ <S5 1 0 ) o ji^. ±l2j&£F;T:E^rSl<^> 
[Ol32]«Lr, cn6>S:S5§^- K<^^0^^:di^f 
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27 

^m^titcm^iat <S5 i o yes> . MM^<K>iy 

s ^<Dfi^$Wtc^O y >?7 ':i -7*0 F F^gc^iSr^U 
( S 5 2 0 > . C<:D!g!^?:^!i|t#¥«imii<I^ -^^ L ! ^ 

/rux A TEC u 7--3iiff -r^o 

cn-SrH^ltlS^Dlfl-^'OL 1 ?:/ri./t:ATEC 
U 7 -Nj^flT-SMfltjlfSffiiiit ^ > L 1 ^/rU Ca^il 

[0l34]vti<:. ATECUetCCfiyOECU-N^D* 

[0 1 35] ^r. m'^\^^cm^.<m%w^<r>^:-^m% 
^ ( s 6 ! 0 > « cc::'l6^S:i^tii;^@icS^i^. ^ 

[0136] ^c^r, 4t)£^iSi&/3@i^i%^l^l^a>!£ 
o ( s 6 2 0 > . 

-^.m^x 0 ^T^^c-j^^^SiO-'^+ite-r ^ ( s 6 3 a ) o c 

5^^J^BaiiJy^lTC^-2>JS^i<:J* (S6 30 : NO) . X 

> s.^ > u - s>'> 5?'«i«ri*'ti < BflS'ti b t mm. u . ^A^ai 

^^f^T-r^o -)7. S6 3':)tCfet^-C. Sii^^iS 
ig^^<:ii ( S 6 3 0 : Y e S > . x> S.>> Ix-so i^tt 

Ot>7^*lr^?!»Si^'^4^«^'r'5 <S640>o CC C, « 

Baf@i:uTt:'«>-5<t#iJ^$nrct{i^tc« <S6 4 0 : N 
o > . m^u^.'k^f^i^'^^wm.^ h ( s 6 5 0 > . c(k> 



5) ^^^2 0 02-3 69 1 9 

28 

[0 14 0 ] Kt^tr, !s:ii«ja:^is!egc^s<i::^a-^- ^ 

^•r'S{S6 6 0)o CC^C\ AD .;. K'U -^F^tlfl^H 

[0 1 4 I ] -eur, K^WffiA^CjSigM^^o-^ h 

6 6 0 : NO) . '^%m(o^^^^(ommx'm^ti y V 
^m^^hm&*^'\7'!> { s 6 7 0 > • c<j>m^\t, 

%m<C' ^ iym^(o^mx(om'^^ y h ^s^i^ss u r , 

[0142]-*. s 6 6 occr . 

^fxfcm^^kt ( S 6 6 0 : Y £ S ) . X P h ^l-^ 

ea. *«4:^ V h <5C'*&^*iSr5E < s 6 8 0 ) o ccc-is^ 

30 eft U^c. X D h .'U - m.^WtA^ y b J: 0 — Jax>s> 
[ 0 1 4 3 1 ur. VMic^'j: -^ccisrji^nAij&^tiiia 

-Sr. ^^m^mmmv^:^Ll^:ffOXx>t>l^ECV 

e^m:hth (S690) . ±i^t^hl^x. 

^- > > E c u 6 ^^mr -sftteAV sfitftifism^s 

[0 144]>t«C, 'TU-^ECUa^rffeOECUtC 

40 Mr^mri:m^^i>Mm9miC'r>{r^x6mr^. cn 
ii^5<7>^<tbx^4Pt!S^^r.^«fe^n. 'ea>^fg<D— 
n/iK ^^Wi^(Dtbir^^ic-:>i^Xktmi2. x>>:» 

nxK^ho 

10 \ 4b] ^r. mi ztcm-^i^^x. ^^m^<omt 

^T-So H(l3^l/A:IS50^2FSia<7>7'lv-=*^:^i* 
50 «pf^**t&^«:/>Url^4p§!S<3E>3£^samg^^A;^$ 
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29 

m^lCit <S7 1 0 : NO) . ^<D^^^f}M^'4^J^ 

[01461 -H. M-^^u V ^ UX^^ht¥t^^irifc 
Jg^^Cii {S7 1 0 : YES) . S.:y%:^>^ U-^^X 

t^.Mt<K>r '? -ft^-y V ^^M^^"^^^* < s 7 2 

XP^IECK)! ^mt-^^ <S7 3 0 ) o 

T-S. rig, CCX\t. 'z^\y-^'m^:^m^i>^Xi£M^ 
^^l^mA^^lc, -:fu-^m^^\'p^^'±tt^^^^X' 

x^A mm<os. > t> K-h^^ti M^ntcm 

AiiS^tCJi (Sa 1 0 r NO) , ^(O^St^m^'^Tt 

A-^XC^-Si^JlE^nfeiS^tCit (S 8 1 0 : YE 
S> . i^l-X. T^aOsS^^nfc-T'i — ^VviPi-'s^^ 
±:fvi^^^OWCu^Xi<^^i>^^^'^^^^r^ <S8 2 

FF<e:nf^t:<.^'5i4^ij^5nA:»S'&i^:4* (56 20 : N 

o> . ^o>^^9am^wTTi>o 

[0 149] r/\^-^hzf^t-^>m±V'>if^^ 
OWCtj:',.Xi.^^6m^^f\rcm^lCkii (3820 : Y 
£ S ) . ^mty VWi^^'^O ( S 8 3 0 > . 
^«:S^tSlftmsi^^ ^ > L 1 «r/rb Cx > >:» E C U 
e^isit^^ <S8 4 0) , |ig, VXhi'C%di*^X . ^itS 

i^ff-r^ar^^if^ S»«fefBiSia^S<t ur<D«g&«cs*a 
[0 1 5 0 ] vt<<:, #ECU5!>^, fiiiCC'ECUJ^^^^OC'^l^ 
m^kt. x>:.^>ECU6. ATECU7, SCi^:^!'-- 

^ECU8ccri?fe$n^. ^-r. x^t^vECuer- 

<D«fi}itc-^C^ ClH^-r^, x>i>>E CU 6 -C'C^'^iSlli 

mz^'B'^w^x^y&^ti. ^o>^mkm\ ^(o^t^-- 
^ ^ - V i^7j^^tix\i^i>. 

[0 1 5 1 1 ^r. f&CDECU (^r?,~i>^.ECU 1 
0. ATECU7, 7'U-=rECU8 ) 7!»f5>, SPt«^ 
^iifi^-^VL 1 «/ri/C!P4Pg®®x>i>>S^ftf1^ 



6) 4^1^2 0 02-369 1 9 

30 

(5910). C<K>ti^. m^^^<0Kt}iy^Ui,^4^n^ 
^ntcm^i^Ck^ <S9 1 0 : NO) . -§&mMlC^,i>:!s 

i7^:x.x-^j?i<:di;^f ^ <S92()) . 
[0152] -*r. SSmBOA;^>^^^^i*'J^5nfc 
(S9 1 0 : YES) , V }VPmS,^m^^ i> 

t. -?4--t-^^'ECU 1 0. ATECU7. rTU-^^E 

10 cua3!>>*E><DS^«?ft<!;(j::'*t:\ s<>s^* -^^o, 
^^^.x-^<<:ai;^T^ < S9 3 0 > • 

[0153] v^fC, A T E C U 7 rC-^jafiCCOc^Xsji^ 
r-S* ATECUTTO^Si*. ia4CC'M5PSS'C:^te 

1 5 . ^^m^mm \ b<j>^ d - ^ v - M<:^$n 

20 T:ift:>n. (HI Stcinf ^T. i&<^>ECU 

^^^-^^^-fECU 1 0. x>i'^>ECU6. r/u-^EO 

u 8 > 3»f5>, mmn^T^m^ ^>li ^/ru c o 
^.^■'^mm-fi <s 1 0 1 o> o ccc'i*, 

7'.A?5nrc-^t<<^i*ij^5nA:i^'^i^i* (S 1 0 1 0 : 

NO), — flS:jas<7>ci y ^ r y ^ffig^^-e^^* 2^ r 5? 

*xx-^^ai/}^^ (S 1 020> ♦ 

[0154] m^m^tox. ECU 

10. x>t»ECU6. :?'U-^ECU80<.*Tn?!» 

nfc*&&tci* (S 1 0 1 0 : YES) . it^tc^ikD^? 

r3^^:AX-5?^a3;^jr'S <S 1 0 3 0) o 
[ 0 15 5] X^C. 5:i^m^«if1^tC5gT^5A-^i*. 1214 

n^'rct:^Ci:, 2tr, fifeo>ECU {^r?.-i>i.ECU 1 
0. x>l>>ECU6. '^'b-^ECUa > m!g 
miRflSjiit ^ ^ > L 1 UrSlii^Pttfl^SijiMgllCCT^ 
(./r3lS»lft<5C'A;^3!>^^b'S:0^§3?^«:$i|^'^* (Sill 

^^nfcii-^i^k* (S 1 1 1 0 : NO) , — flS:saf£Cf>!^ 

0) • 

[01561 --Hs mf^mSi (.^i:. ECU 
10. x>*»ECU6. :?'U- + ECU8<^<.>'rn7:>^ 

^VC\% (S 1 1 1 0 : YES) , aafg^tCfSU^-clKi* 

le^i^f ^ (SI 1 3 0 ) o c<o«^. 0<x43ri[fj<c> 
50 ^m^'^^W^Xh^A^%Wti>ct^rii>^ 
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n 

J: ^ rmM^W^^ i>fcit<0'L^^ h V u ^ ^ ? 

sig^i*. ;^^^c * ^ > ^ $ n/c^3lfs«si<:s?* 

[ 0 1 5 8 ] vt{<:. ^ u- =^ E C U 8 X:(D^m.lc-:>{.^x 

i'ECUlO. x>-:^>eCU6, ATECU7>:?0> 

m^n^m] :^m^mkt. uf^^i^n^. ^im^^ 
<AT) ^Xktrj:<mm^.'^^ iK\r rcvxj ii^ 

iHtmf^^^. ^(Diko>^iC'r>i,»Xkt»i^^ff^i^mi! 

(ecmwt^cLX'9H^i>m^''ji^x<^m^. -^$0. c 

VT4' -SrWIMI-^CVTECU?' ^CO— ^^fS. ^ 

^^-i^'-fc^ECU I ortr-C'CVT 4' 

m. CVTECU7' 5:>^6x>i/>ECU6^isfi'r-J> 
[0159] ^r. CVTECU7' 'CCT)— flS:53fSCCO 

i.-xmmri>, mint, cvtecu?' tc^^jc^r:^ 

1. .^2. 5^t5.fi4Pg®<:M^t:.^Tf^n^o 

[ 0 1 6 0 ] * -r, ^ 1 mmo>c v t ±i*:ttm«^E^t:' 

li. - ^> + E C U 1 0 flSrttlRJliHt'^ > L 



7) 4$^2 0 0 2-3 69 1 9 

32 

[0161] mtti^^xt. m^^^tt^^^i^^ ^tc^ 

7m^0F F tciSrJEi/. ^-nw^HiD v 

[0162] ^^-c CVTf£iiK'U:5^i*> 
l!7iO ;? i?rr;>:^im ^^^btCctOCV 14' CMSii 

T ig^iitfc^ 1/ A: ^> OO^ C V T frii h Jl' <L b r 
[0 163] 3^<M2mST'li. a.;>^?r ;^vg?)f^ft^ 

^x\t. oy^7v v9}^,mic^^^^mmn<K>^w*^^^y 

30 [ 0 1 6 4 ] o 5? r ':f^i%i$iAUX\t. P ^ r v 

y^^y y ^(0'^fik^ii'^^-X<^i%^^%±0 y^7y ^ 
ONi73«. P y y'if'yy =?'a>SSl8SJE?!)iS^]-cc:'iS'^ 
«:^^P^? i77 -;»'7-OFFi^Jftil/. D i> T 
tl^iO^ON-C^^P y i'T •;>"7*ONt^S*. ? 
r ^7 -zT^im&^^^O F F 'C^^P y ^ r 7 0 F F«i« 

40 s ^ — :^ . p -i^' ^ r '7'i^sS}|^y)^o N p 

*g^i0-^O F F T'^^ P >' :^ 7 -7 0 F F c ^ii-^ 

[0165] vX^<:, IKi^gfrfl^ft^SK'li. s^^^tcp 
-b;f7>5rijEtt^. S^,0'A:^h^i^5S^S€:^ffi 

50 l/^Ci«f<CVTA;^h^^5'*<5^^>tl^>i*6Sr, M 
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33 

co>d^:^kt. cvT\/3r .'U^(<:tt(.'/r 
cfxicc V iwcm,MtL \^:^mm.(r>VLiy^hl\nv 

[01661c OC'^S^^^^fSi*, M 1 m^^X'^^tc^ 

^^ii^3ig[<7>A^r$^^L' cfe»i, ^^^b. ^■;>>r j? 

[0170] Kc^r. 5ai#»«jr^eti^ig<!;ie>fie«ii!«i<^> 
hx^^mmLfum^^^^o < s i 2 i o > . ^ 

<D±^^^¥^ir^ (SI 220 . ^ux. 
^i<pliiJK<:^>:^:0-^'h$c^i^<J?E$nfeiS^w:(t (S 1 2 2 

[0171] -:^r, S 1 2 2 0 tcr. ^iiat^sg^M 
t:'^'S<i;*lj^5nA:J^'^<<:v* (S 1 2 20 : YE S> . 

^m^^(Om:'M^Mti>Cl^ O *C :t ^» b '7^ O C ^Sg@ V 
^r^^nUK^l^^ ^ y TO F ¥V^mX'W^l4c 

i^^<om7^^-^mmA^^^^r h ( s 1 2 3 0 > o c 
o>Wi±^^^^mt. .^iitfc, Dv^^r ^TtTJsa;, 

[ 0 1 7 2 ] b-c. ^i^^mimMm^^^mr^mk 



.8) 4^1^2 0 02-3 69 1 9 

D V- -^m^Sc!; l/TTISrlEb ( S 1 2 4 0 ) . M5!tS 
?«ifl3iiil7'^>Li^/rU*CCVTECU7' 'siSftT 
^ <S1 2 50>o -XtC. CVTECU7' ^X\^<DE 

[0l73]CCrli. gg?)?£3iaibrCVT5:lS^ 

C <L iO^M 3! ^ <t - ^ t^iS .0 ' ^ , B::?' U - ^ tc 0 f^lh 
5 *c^cs:iitfc?: ^ ^ p xm^t Uk^^^^C , X. > t> > 

[0174] * f . -iJSJlSlg^ilit^ >^ > L 2 i0.6C V 

i±\mn^&^it i^x {mmwrnf^'^^^ xn^n 

/i:*S<Dims^<:^'^*. mtmMb^VcW^^ (Si 
3 1 0) o cc!:'gm?s:3MJ:h^:ii, JiSEo^z-miitc^tur-e 

[0 17 5] m^r. CCC'gm?S:iil:fciCVT4' <J>1% 
;»>-<^i]ccab^:^-SA^*+il*-r^ <S 1 32 0 ) . C(K>t 
^mdi'&CCi* (S 1 3 2 0 : NO> . CVT4' <D^ 

[0176] -:f7. mm:'m^^^Mm^^U: 0 w 

^Uc^^t^\m:$nfct^^lC\t <S 1 32 0 : YE 
S> . CVT4' <D^i^C^:^K^^^l^^teXih^ . x> 

m0.mti^tmtii^&^^^m.^^^> < s 1 3 3 0 > • 

[ 0 1 7 7 ] « ur. c:«:'i5fg&:^U:^c^it*. MIBIfS 
tfiflgiiit 7 > L 1 ^/r 0 c J- >i^> £ c u 6 ^i&mr 
-2> ( s 1 3 4 0 > o iiatcijc^r . fifelt-^^Sttfi? 
40 m^$m^Jim<Dmmf^m^m>. ^-(omn^Mx^ry^^ 

E G U 6 -^altflT^afe^^. bXO> 
[0 178]vt^<:. CVTECU7' iO^JS<7>t»$R5:^l^ 

X. \mEcumi>^^i^r^Mm^^^^c'^i*^xmmt' 

i>. Ca>Sf|^fgit, i>^^>ECU6SO'CVTEC 

U7' w:r;^tfi5n*o x>s.>>ecu6'C<?>«(!: 
^ r sae^T^o x > ^> > E c u 6 trc^iAfgi^ia 3 

50 h<C^n$n^C<.»'&o 
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[0 179] ^r, i&(DECU3^»6^ptSlfiiJ^iiff 

^(OKt}^^ih^^^'^iy>^P\^rh <s 1 4 1 0 ) , C0> 

14 I 0 : NO) . '-^9^iBiCj:i>:^Uy V )im0.. ^ 
■t^ngl-iS, 3;Ac:>'^^>j>'(5C:'l^5J^*ri^=?':* J- -Steffi 

(S !420> o 
[018 0 ] ^^]mo>?^t}-^^''^^t¥t^^tlfc 
m^iCit (S 1 4 1 0 . YES) . '^K^X. CCC'^^tS 
l»'^-CVTECU7* iy^h(0?^^<K>;^^^<hhiy^^*'i\ 10 

<Dmw^^<oKrji>^fn-fi^^mf^^¥t^r^ (s i 43 
<D\rj<K>:?i^X'ktr^\.^t¥m^tif<Lm^i'C{t <s 1 43 

0 : NO) . -S54fl:1SlCCcJ::'SI^5i^ffl:^4:^-*-t^ + EC 

uio. — =^ECU8i^^ompl5lfti<D*T'. s 

-r-S <S 1 44 0) o 

[-:) 1 6 1 ] -li. C<7>MPtttS*^CVTECU7- 20 
^C!:-A:^<^^r^'5>i*ijX£5nA:ig^i<:ii (S l 43 
0 : YES) . CVTECU7* Ji^^CC-tglfitciir.Crx 

:*x-^j?Cca/jT-2> (S 1 450) ♦ 
[0 1 8 2 ] iXi^:. CVTECU7' X'C>4(tiSli<:^l^r 

imr^^ c V T E c u 7 ' r^o^AfSi^ia i 7 <om 4 1^ 

$n^ct,^^o f&<?>ECU?!>^^M^ftii5i^iiff 

^^nfeig-^^^Tfe* <S 1 5 1 0 : NO) > -a£^Je<0^5 
%^^(D^^r^'f-::^:F-'-^^C\^tiir^ <S 1 5 2 
0) . 

ntc^^^cxt < S 1 5 1 0 YE S > . C<J>Mm\^^i^ 
/c^ii^fc^gftJEU < S 1 5 3 0 ) . ^Ijflgjltb^m^ 

::..X-'$?^ffi/5-r^ (S 1 54 0 ) . 

[ 0 1 8 4 ] f^. s?^tt$B>o^ci •;>'7-i^,^i<:^r ^ 
^<rjx^h^^^<rAm.^^^^x\t. ^ 1 <0 1 

ECU6. ATECU7. CVTECU7" 5tCJ«:ru- 

+EOU8tc4<5<.ir. mj^c\}^^\yX'^^.^^w^ i> 



418^20 02-3 69 1 9 
36 

^hctu<s. iS^r-^ECUccfij^igft^n^, c<o 
<j>mm%^^^^^^xm:^n^%^% (x>:.>>2. 

AT4. CVT4" . ^A%^W^ 

[0185] "Site. ^;r^-i^i'ECU 1 Q%C^^<^X%y. 
^S5:Ci^gfi!l.=«:S?Jf^tg0f {ft7Eg|i^/r (./ A: S E c u *jr ^ 

iaiig<^XiiW«a)a«:# e c u cct?^ u^c e^jSifr ^ c i 
tc^. ^ E C U cc:*jal^^g^<:3a3Itc§^Jt^«l^^i^:>t^ C i 

[ 0 1 8 6 ] 5 6tc, mm\^^^Bi^ti>m^mmM 

^mWy^^^^^^^-thctii^X'^^o cmm. ± 
mo'mAtmicnox'^i^rj,n^^ir^cti:^X'i^. ^ 
[0187] -4s:^W«:';^«fE«!«iC':>l^rSftBJIUfc 

SR^: 4; 0 ?f c i li c - ^ 2t ^ V c ^ n^\t. 

WC. mMggS[l^<^1i.'d^PS'C«>^x>>:>>2. AT 4 
^^><^C• A -7 .i. €: tCSjl^ U :rc:?5>^. ^5«iL kt:f- T > ^<^4S 

[[liSOfif^'ttl^i^] 

mz] -^^^-t^^Ec v^cxmrnrnmofcit^icnn 
mz] X > > E c u xM.m^\0<otcmc'mT' $ 

m4] A T E C U OCT $M*lJ^a^cc:•/cist>tc^^t 5 
[135] -T^U-^ECU lCXMmsim<Otc^lC'm=T^ 

n^ms^^m^ . afe^^o xmcrwrnx-^bh^ 
[06] ^ - 1> E 0 u w: r *tt 5 n^^sais * 

[ n 7 ] ^^ - 1> ^ E 0 ua>x > >*ijaisi£ttiactc 

[(38] ^ - 1> E c Uio-xjiSsiiais^aigiitc r 

[091 ^ -t^ - i> E C Ui^'T' - +*iftaiaj!c ttSiJtc 
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2 0 0 2 - 3 6 9 1 9 



37 

[la 1 2] EC u tc trfifecc' EC utc^-r^tt 

[13 1 3] :7'U'--^ECUtcrfih(Z:'ECUtc^T^ft 

[014] x.>t»ECWfi^o>EOUiy>^<Dl^^^ 

[13 1 5] ATECUiOMtoECU>0^^<^>tg<^?:^t^ 

[016] ru-+ECU3i>^fife<^>ECU:*^6CC:'lS^«: 

[017] OV J ECU lcxMMwimo>tc^l^'m7^ 



38 



10 



xmr ^ini>mm^m^^rv d ^ ^ - h 

[019] CVTECU{<:rfi!lC!>ECUtcMT'SJtol^ 
[02 0] CVTECUiO'f=><3[>tS$B=£^l^r. x>i^ 

[02 1] CVTECU-4f-6(Otg$e=&^t^r. CVT 

E c U35>i;^*sr ^mm^M ^ a - * - h c-fe 

2 • • • x>t'>, 
i»ECU. 7 

ECU. a • * 



• • 6 - ♦ * x> 

- ■ ATECU. 7 - - * CVT 
yi-- + ECU. 9 ■ ■ • U-d?^ 
^^^-t^-t^ECU. L 1 — - m 
L2 • - -^telft^31ff^'V^> 



[01] 



;] 



^10 { ?f-r iWJ ) 





«a tMB «ti 



[09] 



10] 



91 



»2 



\m4 



7MX 
MR 



«««« 



I 



r 
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2 0 0 2-36919 



im4] 



»1 



13V xir 



m2 



»3 



WW 



814 



POST 



«1» 



I 

T 



17] 



_ I 



ECU I 



»1 



£2 



«4 



tkPi 

V 



mm 





S23» 



' 1 »2T0 



C 



[@a] 



2] 



X 



S3» 



("start") 



' ' 8728 



I 



l»0 



S3S0 
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111^2 0 02-36 9 1 9 



me] 



-V- 



S2 

nifl 



»3 



364 



L2 



J. 







«1I!:H» 













Tifci-^ I 



T T 



»tt| 



1S% 



1> 



YES 



114] 



[1^1 I ] 



in 



sen 



Sf90 



[@1 3] 



(start) 



C«0 



( START ) 



<9I» 

NO 



il 5] 



(1020 
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[016] 



1 7] 



sniQ 



S114(| 



END 3 



imis] 



( START 3 
I 



%im 



SiZ30 



END 



[[119] 



ctfTicuH S:^- 



CVTiftttI 



HK 




[[^^0 ] 



I 



SI4KI 



( 3TART } 



S14S0 
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1S«a2 0 02-3 6 9 1 9 



( START ) 

I ^1519 



(51)Int,Cl / 

B 6 0 K 41/00 
B 6 0 R 16/02 

21/00 
F 0 2 D 29/00 
29/02 
41/04 

F 0 2 P 5/15 
F I 6 H 61/12 
61/14 

// F 1 6H 59:04 
59:54 
59:60 
63:06 



3 0 1 
6 60 

624 

3 0 1 
3 0 5 
3 30 



6 0 1 



F j 

B 6 0 K 4 VOO 
B 6 0 R 16/02 



21/00 
F 0 2 D 29/00 
29/02 
41/04 

F 1 6 H 61/12 
61/14 

59; 04 
59:54 
59:60 
63:06 
F 0 2 P 5/15 



3 0 1 F 
6 6 0 B 
6 6 0 H 
624G 
H 

3 0 1 D 
3 0 5 G 
3 3 0 G 

6 0 1 L 
6 0 1 Z 



B 



3 J 0 5 3 
3 J 552 



.:72)-^« m AC 
(72)^^« mm 
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(25) 4^1^20 02-369 1 9 

F 5? - A (pM) 3D041 AA41 AA48 AA66 M76 ABOl 
AGH AC09 fiCX5 AaS AC26 
ADD2 AD04 AD05 ADIO AD12 
AD14 AP23 AD31 AD41 AD51 
AE04 AE07 AE09 AE22 AE32 
AE40 AE41 AE43 AFOl 
30044 AACl AA25 AA45 ABOl AC03 
AC05 AC07 ACC8 ACIJ ACL6 
AC19 AC21 AC24 AC26 AC31 
AC59 A002 ADDA AD06 AD09 
AD14 A017 AD21 AE03 AEll 
AE22 

3C022 RAOl DW2 EA06 G^Ol G^OS 
G^06 GA08 GA09 G<WL1 GM9 
GA20 

3C093 AA05 ABOO R<^01 BA04 fiA07 
aA15 RA23 Ce04 CB05 CBOS 

ceo7 ceo8 ceio cwoi cwm 

CA05 CW?6 CA07 DM,1 
VM.2 0604 0605 0610 0611 
0615 EAOl EA05 EA06 EA09 
EA13 eeOl Ee03 Ee04 EC02. 
ECX?3 EC04 R/W?2 FA07 FA08 
FAIO FAll FA12 Fe02 Fe07 
3G301 KAOl JA03 JA35 JA38 Ke02 
Ke06 IC609 K610 LA03 1602 
laOl LC04 MAll NA07 hlA08 
ND03 NE06 NE07 NE12 FACU 
RAIOZ: PAllA F.M1Z 
Pe08Z PD02Z PEOl? PE03Z 
FE08? PE09A PE09Z PFOIZ 
PF03? PF05A PF05Z PF06A 
PF06Z PFGSA PF08Z PF15Z 
PF16Z 

3J053 CA02 C609 CeiS Ce24 Dfi2S 

DA30 EA03 
3 J 552 mOl ^*V<?6 mi2 NAOl Ne02 

Ne04 RA02 RA33 PBOl G^OBC 

QA24C RB20 S6Q6 S617 

TA06 TA16 UA05 \'A3^ 

VA37W VA47Z VA62Z VA74W 

V eOIZ VBI2W V61^ V617«r 

VPIIZ 
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